Practical Applications of Phosphate Analysis in Household and Abandoned Settlement Archaeology: Case Studies from Ireland and New York State by Ullrich, Johanna Merici
PRACTICAL APPLICATIONS OF PHOSPHATE ANALYSIS IN HOUSEHOLD 
AND ABANDONED SETTLEMENT ARCHAEOLOGY: 
CASE STUDIES FROM IRELAND AND NEW YORK STATE 
 
 
 
 
 
 
 
A Thesis 
 
Presented to the Faculty of the Graduate School 
 
of Cornell University 
 
in Partial Fulfillment of the Requirements for the Degree of 
 
Master of Arts  
 
 
 
 
 
 
 
 
by 
 
Johanna Merici Ullrich 
 
May 2007  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© 2007 Johanna Merici Ullrich 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ABSTRACT 
 
  Testing for phosphates at archaeological sites has helped to guide the 
placement of archaeological excavation units in the past.  Phosphate testing can assist 
archaeologists by pinpointing areas of elevated human activity.  The technique, 
however, has only been used minimally in archaeological practice.  Phosphate testing 
is not common due to the high laboratory cost of performing phosphate tests, and the 
relative ambiguity of results obtained from field-testing for phosphates.  Archaeology 
would benefit greatly from a less expensive, more accurate method of phosphate 
testing.  By slightly changing the standard field test for phosphate analysis it is 
possible to improve results.   A revised method for phosphate testing also allows 
archaeologists to test sites to obtain the location of middens and other features, to 
identify land-use patterns, to locate new sites, and even discern chronology of a site, 
within a reasonable budget.  Two case study analyses were performed to show how 
phosphate testing can be used in conjunction with archaeology.  They were located at 
the Achill Archaeology Field School project site in County Mayo, Republic of Ireland, 
and at the Cornell University project site at Robert Treman State Park, New York 
State, United States of America. 
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Chapter 1- Introduction 
 
  Phosphate testing uses small soil samples to determine the levels of 
compounds containing the phosphate ion, PO4 in a specific area.  Phosphates can be 
found naturally in the soil, but they can also accumulate in soil through the deposition 
of organic debris.  When phosphates are deposited through human interaction with the 
landscape, the phosphates accumulate in clearly definable concentrations.  Phosphate 
testing can be used to identify natural deposits of phosphates as well as areas with 
phosphate levels influenced by human activity.  These applications are discussed in 
Chapter 2.  This thesis investigates the accuracy and accessibility of phosphate testing 
methods in archaeology, in order to improve current approaches, and to demonstrate 
how phosphate testing can aid in planning, executing and interpreting an 
archaeological excavation.   
   In the past, phosphate testing has been used on a very small number of 
archaeological sites, but with great success.  Chares Orser views the use of phosphate 
analysis in archaeology as “a non-destructive method of locating past settlements 
based on the chemical composition of the soil” (Orser 1996: 87).   At archaeological 
sites, phosphate testing has been used to locate settlements over a large area, and to 
locate features within a known settlement site.  The results from phosphate analysis 
can be mapped to create area-use models.  The use of phosphate testing at 
archaeological projects is described in Chapter 3.  Although the majority of 
archaeological applications have been very successful, they remain rare in 
archaeology.  Phosphate testing allows archaeologists to find unknown settlement 
sites, to identify the boundaries of human activity of a settlement or household, to 
determine where foodstuffs were being stored, processed or consumed, and to locate 
middens, gardens, and animal pens.  This information can then be used to aid in the  
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placement of excavation units, to create land-use models, and to shed light on the 
similarities and differences between contemporary sites.  
  Phosphate testing is rarely used in archaeological work today because the two 
methods available have limitations.  The very accurate laboratory method of 
phosphate testing is quite expensive to perform, and a fully equipped laboratory is 
needed for the process.   The easy and affordable method of phosphate testing in the 
field yields results that are accurate, but not very precise.  The differential levels 
provided by the test are a limiting factor.  Both of the methods of testing for 
phosphates are discussed in Chapter 4, as well as ways these methods could be 
improved. In this study I use two sites [two pre- to proto-historic structures in western 
Ireland (Chapters 5-9) and a Pre-Civil War hamlet in Central New York (Chapter 10)] 
to show how phosphate testing can be used accurately and easily to obtain informative 
results.   
  Dr. Sherene Baugher of Cornell University began excavating at Enfield Falls, 
in Tompkins County, New York, in 1998 with the intention of locating the Enfield 
Falls Hotel.  While the hotel was not identified for several seasons, the excavation of 
several houses and businesses in Enfield Falls was undertaken.  I joined the project in 
2003 as a student, and worked as a crew chief from 2004-2006.  In 2003, we 
excavated the Tryon House, which was located along the main crossroads of the 
settlement.  In 2004, attempts to find the Enfield Falls Hotel were put on hold and we 
excavated the house of the local blacksmith and postmaster.  In 2005, the search for 
the Enfield Falls Hotel continued with much more positive results.  The hotel and an 
associated kitchen midden were both located.  The excavation of the hotel was 
continued during the 2006 season.  Excavation focused on determining the extent of 
the hotel structure.  
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  Initial phosphate field-testing was performed at the site of the general store in 
Enfield Falls to examine my ability to perform the phosphate test successfully.  The 
laboratory tests were performed with the aid of Professor Johannes Lehmann and his 
team of technicians from the Cornell University Crops and Soils Department.  The soil 
samples were taken from areas surrounding the structure of the general store and a 
known associated kitchen midden. High or low levels of phosphates were visible in 
areas where those results would be expected.  The midden area had high 
concentrations, while the interior of the structure was low in phosphates.  The results 
from these tests were not precise enough for any in-depth analysis.  Phosphate testing 
would be a more valuable tool for archaeologists if the results were more specific.   
  Continued testing at the site of the hamlet of Enfield Falls was performed to 1) 
determine the accuracy of results gained from the established field-test method 
through further testing in the Cornell Crops and Soils Laboratory; 2) determine how 
much an altered technique increased the accuracy and readability of the established 
method; and 3) use the new guidelines for phosphate testing to determine the extent of 
a midden associated with the Enfield Falls Hotel.  A refined field method of phosphate 
testing was developed, using the laboratory phosphate tests performed at Enfield Falls 
as a verification control.  This method was used to successfully determine the 
boundary of the hotel midden.  Archaeological excavation was carried out based on 
field analysis of the phosphate levels to determine the accuracy of the new method of 
phosphate testing.  Phosphate testing at Enfield Falls led to the discovery of a 
previously unknown out-building associated with the hotel. 
  To further explore the versatility and applications of phosphate testing in 
archaeology and to create a more specific phosphate test, a comprehensive survey of 
phosphate levels was completed at the site of two roundhouses in Ireland. The site is 
associated with an on-going excavation at the nearby Deserted Village by the Achill  
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Archaeological Field School.  Since 1991 the Field School has provided instruction in 
archaeological method and techniques as well as in Irish history and prehistory.  Until 
recently the excavation focused on the site of a 17
th-19
th century house, a pre- to proto-
historic chambered structure, an enclosed Medieval garden, and 19
th century 
agricultural plots.  I joined the project as a field school student in 2003.  In 2004 I 
worked on cleaning and identifying metal artifacts in the laboratory.  In 2005 I worked 
in the field part-time as a volunteer.  In the last few seasons the excavation at the 
Deserted Village has shifted to one of the earliest dwellings in the western portion of 
the Village, possibly 13
th century in date, as well as the two roundhouses located on 
the mountainside above the Deserted Village. This site was chosen because little is 
known about the occupation of the roundhouses, and no archaeological investigation 
had taken place there before this phosphate study. 
The phosphate analysis was planned with the hope of identifying prime areas 
for excavation, and steering the archaeological activity to the most productive areas.  
To this end, phosphate samples were taken at regular intervals on a grid over the entire 
site. The results from these tests accurately displayed the features that were present on 
the landscape at the time of occupation by identifying high phosphate concentrations. 
By analyzing the phosphate test results, it was possible to determine the type of 
structure that was present on the site, and to suggest an occupation period for the site 
based on landscape use patterns.  I was also able to propose the presence of fencing in 
some areas based on the data collected. 
  Phosphate testing is a comparative study of a defined sample-set.  The raw 
numerical data from a single site cannot be compared to the raw numerical data from 
another site.  The specific levels of phosphates in an area do not tell archaeologists 
anything in isolation.  Just as an artifact recovered during excavation cannot be 
analyzed without context, neither can phosphate levels be read outside the context of  
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surrounding phosphate levels.  The various levels from a single site must first be 
completely analyzed by comparison to one another to identify a pattern.  This pattern 
can then be compared to the patterns found at other similar sites. Complete, in-depth 
analysis of the phosphate test results are imperative if the results are going to have any 
relevance to interpretation of the site, and to related sites farther afield.     
  It is very important to follow phosphate testing with archaeological excavation.  
Phosphate testing should not be used as an alternative to archaeological excavation; it 
is a technique that allows archaeological excavation to be more focused.  Phosphate 
testing can also be used on areas of a site where excavation is not planned in order to 
get a general sense of whether that area was one of increased human activity 
surrounding the archaeological zone.  It is important to follow testing by ‘ground 
truthing’. The recognition through phosphate testing of areas that deviate from natural 
soil composition help archaeologists identify productive areas for excavation.  In the 
future it may be possible, once phosphate testing has been used at enough sites, to 
identify specific phosphate patterns with specific features and time-periods based 
solely on phosphate testing.  This would allow archaeologists to make more educated 
decisions about where to excavate, and allow them to focus on specific research 
questions. 
  This thesis is organized into eleven chapters.  Chapter 2 describes the general 
uses of phosphate analysis not related to archaeology, while Chapter 3 discusses the 
applications of phosphate testing in archaeology.  Chapter 4 outlines the general 
methodology for phosphate testing used in archaeology.  Chapter 5 presents the 
historical background of the Deserted Village of Slievemore, as well as the 
relationship between the village and other sites on the slopes of Slievemore Mountain.   
Chapter 6 analyzes the visible architecture of the roundhouses of Slievemore. Irish 
Iron Age and Medieval architecture are discussed to determine the possible time  
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periods for the construction of the roundhouses.   Chapter 7 details the methodology of 
phosphate testing performed at the site of the two roundhouses.  Chapter 8 describes 
the archaeological excavations undertaken at the site of the two roundhouses after 
phosphate testing was completed, as well as the finds unearthed. Chapter 9 is an in-
depth analysis of the components of the phosphate analysis that influence our 
understanding of the two roundhouses.  Chapter 10 encompasses the historical 
background, phosphate testing, archaeological testing and analysis for the site of the 
Enfield Falls Hotel.  Conclusions on how phosphate testing can be used effectively in 
conjunction with archaeology are presented in Chapter 11.  
This study demonstrates how the continued development of phosphate testing 
and its applications can make this procedure more productive in archaeology.  It also 
indicates that the study of archaeology would be enhanced by the increased use of 
phosphates analysis.  Saving time and money is always a major concern on 
archaeological projects, and the improved phosphate test delineated here can do both.  
Phosphate testing can be used to create a more complete picture of how sites were 
used and how human activities were organized on the landscape.  By identifying the 
areas where human activity was highest, archaeologists are then able to concentrate 
their excavation in these areas.  It is then possible for archaeologists to obtain more 
complete and diagnostic information, which allows for a better understanding of the 
archaeological site in question.  
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Chapter 2- Phosphate Testing, General Uses 
 
  Phosphate testing is used most frequently outside the realm of archaeology.  In 
this chapter I will outline the three major ways in which phosphate testing is used to 
help determine different courses of action in different fields.  Phosphate testing is used 
in agriculture to identify the level of fertilization needed for a particular field and crop.  
Governmental departments and private contractors use phosphate testing to monitor 
contamination levels of bodies of water, and to identify leaks around wastewater 
treatment facilities.  Finally, phosphate testing is used to discover natural deposits of 
high phosphate levels in sedimentary rock to be mined and extracted for industrial 
uses.   
   
PHOSPHATE TESTING IN AGRICULTURE 
Phosphate testing is often used in agriculture due to the role of phosphorus in 
facilitating plant growth. The naturally occurring phosphate levels present in the soil 
directly affect the growth and productivity of plants.  The reasons for this are twofold; 
first, plants need phosphorus to flourish but there is no natural microbial aid to add 
phosphorus to the soil, and second, a lack of phosphorus prevents plants from 
absorbing other required nutrients present in the soil (Brady 1974: 456).  By adding 
phosphates to the soil, farmers have long been able to manipulate the size of their 
crop.  A field treatment properly modulated to increase the phosphate levels will not 
only allow more plants to grow more densely, but will also insure that the seeds of the 
plant are larger and healthier.  This is especially applicable for corn and other grains 
that are heavily reliant on nitrogen, because phosphorus allows for higher absorption 
rates of both nitrogen and potassium (Brady 1974: 456). Almost all known fertilizers 
are phosphate based; even the earliest fertilizers took advantage of materials with  
  8 
naturally high levels of phosphates.  Manure and lime, two of the earliest fertilizers, 
both possess very high phosphate levels.   
  In the natural world plants survive on the phosphates left behind by the 
decomposing plants from the previous growing season, and in turn process the 
phosphates needed for the next season’s growth.  There are also inorganic naturally 
occurring phosphates found in soils, but these are often bonded to insoluble minerals 
and thus unavailable to plants (Brady 1974: 457).  The level of usable phosphates, 
therefore, is cyclical, with each plant using as much as it is producing.  In this system 
plants are limited by the amount of phosphates left in the soil by previous plants.  
Without another source of similar nutrients the current plants can only grow as large 
as the previous season’s plants.  By artificially increasing the level of phosphates in 
the soil humans can manipulate the soil into supporting larger crops than the natural 
soil would have originally allowed by allowing the plants to process more of the added 
phosphate as well as more of the naturally occurring nitrogen, magnesium, calcium, 
and potassium (Brady 1974: 457).  Maintaining high phosphate levels for growing 
crops also strengthens the stems or stalks and roots, and protects crops from certain 
diseases (Brady 1974: 457).      
  The manual increase of the phosphate content of a soil, as with any chemical 
addition, has to be strictly monitored.  The successful growth of crops is dependent on 
the balance between the added phosphate, the other chemical additions and the natural 
content of the soil.  Phosphorus must be added to crops in very large quantities to 
affect the growth of the plants, because the majority of the phosphorus added to the 
soil still becomes bonded to other elements within the soil, making it unavailable to 
plants (Brady 1974: 457).  It is better for a plant to have access to a steady supply of 
phosphates, but plants can only process so much at any one time. In other cases the 
natural soil will be well balanced, but become skewed with the addition of phosphate  
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based fertilizers.  In these cases, the addition of nitrates, calcium, magnesium and 
potassium to the soil exceeding that of the phosphorus is suggested along with 
phosphate based fertilizers  (Brady 1974: 458).  
  The phosphate level in soil being used to sustain a crop is one of the most 
important aspects of successful farming.  To aid in the determination and manipulation 
of phosphate levels, the United States Department of Agriculture offers seminars, 
books, and soil test kits.  These aid in the determination and creation of the correct, 
sustainable, phosphate level on a field to field, and crop to crop basis.  Different crops 
will flourish at different phosphate levels depending on the specific needs of the plant. 
To uphold the correct phosphate level, or to improve growth of a crop by manipulating 
the phosphate level, it is imperative to consistently check the phosphate level present 
in soils.  The phosphate test used to monitor the maintenance of the correct phosphate 
level is easy and readily available.  It is possible to buy soil testing kits that have the 
single chemical reagent already mixed, and all that is left to do is place a bit of soil in 
the small plastic pan provided and watch for the clear, readable results. 
 
WASTEWATER TREATMENT FACILITIES 
  Towns and private businesses use phosphate testing to monitor soils 
surrounding wastewater treatment facilities.  Testing for phosphates in these areas is 
done to monitor and identify leaks and contamination.  Phosphates would be present in 
high concentrations in soils surrounding a wastewater treatment facility if any of the 
wastewater was leaching into the soils.  The phosphate levels would be increased due 
to the very high percentage of human waste present.  Phosphates are found in high 
concentrations in human (and other forms of organic) waste.  Phosphate testing is used 
for the same purpose in ponds, lakes, rivers and streams.  These sites are tested for 
contamination, and although the phosphate test takes a slightly different form when  
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performed on water, the purpose is generally the same.  The phosphate levels around 
wastewater treatment facilities and natural waterways, especially public access 
waterways, are closely monitored to detect any contamination, however small.  State 
and federal requirements dictate how often this testing takes place, and what are 
acceptable levels for different areas  (Johannes Lehmann 2006: pers. comm., James 
Ullrich pers. comm., 2007). 
 
MINING OPERATIONS 
  The mining and production of phosphates is a large industry today because 
mineral phosphates are commonly used in fertilizer production, and also in the 
production of detergents, some plastics, cattle feed, and the metallurgical processes for 
surface treatments such as nickel-plating (Slansky 1986: 174).  The textile industry, 
the pharmaceutical industry, and the pesticide industry are also members of the 
phosphate market. Phosphates are widely used due to the ability of phosphates to form 
strong bonds with almost any other material and their ability to act as a stabilizer. 
There are limited sources of phosphates, and these industries have long been fighting 
each other for the rights to secure, mine, and process naturally occurring phosphates.  
The mines and industrial plants that extract phosphates from other substances are very 
capital intensive (Slansky 1986: 174-175). 
  Phosphate testing is used in attempts to locate new sources of sedimentary 
phosphates for mining.  Sedimentary deposits of phosphates are formed when soils 
with high phosphate contents form sedimentary rock.  If treated properly, the 
phosphates can be extracted from these deposits (Slansky 1986: 165).  Tests are run to 
determine the exact percentage of phosphates in the rock.  Engineers who study 
sedimentary flow and deposition locate these rocks, and once a promising area is 
located, the rock can be tested (Slansky 1986: 165).  Testing is first conducted in the  
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surrounding soils to quickly determine the possible phosphate levels present in the 
rock.  These tests are much the same as those conducted by farmers to monitor their 
phosphate levels, and generally result in a ‘present or absent’ result.  The testing of the 
rock itself commences if a positive result is reached from the soil testing, and is much 
more complex than testing soils.  The rock must be chemically treated with acids to 
release the phosphorus before the percentage of phosphates within the rock can be 
obtained (Slansky 1986: 166).  This is a long process that culminates in the mining 
company deciding whether the percentage can be exacted profitably, given current 
techniques and market conditions. 
 
CONCLUSION 
  Phosphate testing is used daily by rural farmers and big businesses.  The 
manipulation of a field’s chemistry through the addition of phosphates, and phosphate-
based fertilizers allows a farmer to reach maximum yield.  The regular testing of 
phosphates around wastewater treatment facilities allows these areas to be monitored 
to better fight contamination. The extraction of phosphates from the environment, 
from a variety of sources such as guano and sedimentary rocks, allows industrial 
giants to supply corporations ranging from the companies that sell the farmers the 
fertilizers to the companies that manufacture clothes, medicine, cameras, and more.  In 
all cases phosphates can only be identified and measured through the testing of the 
soil, or other matrix, of which they are a part.  
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Chapter 3- The Applications of Phosphate Testing in 
Archaeology 
 
The relevance of phosphate analysis to archaeology stems from the specific 
properties of phosphorus that allow the chemical, in all forms, to be completely 
absorbed into the soil material with which it makes contact.  Phosphates quickly 
become part of the soil in which they are deposited because phosphates are basically a 
salt.  The crystalline formation of phosphorus molecules readily bonds with the 
particles of metallic elements found in the soil, most commonly aluminum or calcium. 
Due to the creation of these bonds, the phosphates do not shift or leach through strata, 
but are thought to be completely stationary. This ensures that the analysis of the 
phosphate content of a soil is an accurate reflection of the amount of biological 
material deposited into a specific level of deposits over time.  Although phosphate 
testing is not widely seen on archaeological excavations it can prove invaluable on the 
majority of settlement sites, and is slowly being used more frequently to focus 
archaeological excavation.  In this chapter I will cover the uses and limitations of 
phosphate analysis in archaeology, and outline a short history of the use of phosphate 
analysis in archaeology (Matthews et al 2005: 51). 
Phosphate analysis of a defined area can be used to delineate human 
occupation of a landscape due to the phosphoritic nature of nearly all biological waste.  
Land where humans lived in concentration will display higher phosphate levels due to 
organic waste deposited through habitual use of a site.  The two largest contributors to 
unnaturally high levels of phosphates in a stratigraphic level are kitchen garbage, 
including animal bones, and human and animal waste.  Skeletal remains contain large 
amounts of phosphates bonded to the calcium found in the bones themselves.  Other  
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forms of kitchen garbage, such as plant materials, can also be detected through testing 
for phosphates  (Matthews et al 2005: 51). 
Phosphate testing can be used for general survey, leading to the identification 
of settlements that would otherwise not have been visible on the landscape.  The 
location of a settlement can be pinpointed by systematic survey and testing for 
phosphates over a specified area.  Any settlements will be made visible through 
phosphate testing by their elevated levels of phosphates.  Testing an area for 
settlement sites using phosphate analysis consists of taking soil samples from a 
specified area at regular intervals.  In common practice a grid is designed to 
encompass the area where a settlement may be located as well as the surrounding 
fields.  Systematic study of this sample area will determine if and where one or more 
settlements are located within the grid system  (Renfrew and Bahn 2004: 109). 
The materials that do contain high levels of phosphates, such as kitchen 
garbage and human or animal waste, are also materials that are usually concentrated 
into specific areas away from the main core of a settlement.  Kitchen garbage is 
cleared from living areas and consolidated into middens. Human and animal waste 
would also have been kept clear of high traffic, or living areas.  Animal waste may 
even be collected and used as fertilizer, concentrating the waste on agricultural fields.  
The organization of phosphate bearing materials within a settlement can be identified 
through more specified testing of the phosphate levels throughout the site. Higher 
phosphate levels may be located peripherally to the settlement, while low phosphate 
levels due to vigilant maintenance of these areas by the human population may 
indicate the center of a settlement  (Eidt and Wood 1974: 43). 
The patterns of the deposition of phosphate bearing materials can be key to 
understanding the everyday movement and interaction of people within a settlement. 
Any area that would have been kept clear of organic waste can be identified through  
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phosphate testing.  Areas that are found to be high in phosphates are often associated 
with kitchen middens, hearths, animal pens or barns, yard fences, graves, storage pits, 
and even areas where animal fats were kept.  Areas that show decreased levels of 
phosphates are often identified as pathways through a settlement, sleeping quarters, 
religious space, and military fortifications. By identifying the areas of elevated and 
suppressed phosphate levels of a site it is possible to determine which areas would be 
more suitable for excavation, and help identify the function of different areas (Eidt and 
Wood 1974: 44). 
Phosphate testing is especially helpful in acidic soils where the organic debris 
is more likely to decompose.  Of the inorganic residues left behind by the organic 
counterparts, phosphates are the most diagnostic and easily identified.  For example, in 
many soils bones will decompose quickly.  But even if the bones completely 
disappear, leaving no visible trace in the soil, the phosphates that were bonded to the 
calcium in those bones will still be present exactly where the bones were located.  The 
past presence of interred human bones as gravesites, or animal bones stored or 
disposed of in identified pits have been identified.  Other phosphate rich organic 
material that leaves no visible trace in the archaeological record can also be identified 
through phosphate testing, such as rushes or hay used to floor a structure.  While 
botanical organic materials contain fewer phosphates than organic materials derived 
from animals, it is still possible to detect an elevated level of phosphates in the soil 
caused by botanical remains  (Eidt and Wood 1974: 45). 
In the natural world the deposition of phosphates into a soil is generally 
constant over an entire field or hillside.  Phosphorus does occur at different levels 
within soil naturally.   Animals traversing a landscape uninhibited by humans can also 
augment these levels.  The levels created by such activities and circumstances are 
much lower and easy to discern from phosphate levels increased by human activity.   
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Wild animals and natural botanical debris leave waste over a landscape in 
predetermined patterns, and do not alter human deposits that would add to a soil’s 
phosphate level.  This is called the natural blanket.  When a human occupation site is 
located on a landscape not only will the phosphate level be detectably higher but also 
concentrations throughout the site can be identified as organic waste disposal areas.   
The natural blanket does, however, make comparisons of phosphate levels between 
different sites difficult.  It is possible to compare phosphate test results from sites that 
occupy the same field or hillside because the sites would have the same natural 
blanket and therefore be compatible.  In such an analysis the natural blanket does not 
affect the results because it is a constant, and the human distribution of phosphate rich 
materials becomes the variable factor.  The patterns identified through phosphate 
analysis can be comparable between sites that do not share the same natural blanket, 
but the raw data cannot  (Eidt and Wood 1974: 47). 
Fieldwork in Sweden through the 1920s and 1930s showed consistently high 
phosphate levels in the soil at identified settlements.  It wasn’t until the mid 1930s, 
however, that enough of a pattern was established to suggest that sites could be 
identified through analysis of phosphate levels. To test this method, a Swedish 
archaeological team conducted phosphate testing over an area where some stray finds 
had been recovered, but no settlement was visible on the landscape.  A previously 
unknown settlement was positively identified at the site as a result of this testing.   
Phosphate testing has since been used to identify sites throughout northwest Europe, 
and only slightly less frequently, in North America (Renfrew and Bahn 2004: 109). 
Ralph Solecki, most often associated with the Neanderthal site at Shanidar 
Cave, directed a project of which the main purpose was to identify burials at an 
unmarked ‘potter’s field’ type graveyard in rural West Virginia.  To this end Solecki 
used phosphate testing to identify and map the exact location of over 20 gravesites in  
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the defined search area.  From these results Solecki, whose main work is the 
identification and excavation of prehistoric gravesites in Central Europe, was able to 
report on the number and location of gravesites occupying the field.  Specific areas 
were then chosen for excavation and diagnostic study based on the results of the 
phosphate analysis.  In every instance his excavation units came down directly on a 
grave (Renfrew and Bahn 2004: 109). 
In archaeology topsoil was long thought to be unstratified and lacking any 
archaeological information.  A study of the phosphate levels of topsoil in England in 
the 1960s, however, proved that the phosphate levels in topsoil are an accurate 
representation of the presence of undisturbed archaeological features containing 
phosphate rich subsoils (Renfrew and Bahn 2004: 109).  Samples were taken from the 
walls of open excavation units.  The sampling started at  20 centimeters ( 8 inches) 
below the surface and continued down at regular intervals in areas where 
archaeological features had already been discovered.  This was done to determine the 
correlation between phosphate levels in the topsoil and the subsoil.  The findings from 
this study were then tested for accuracy by sampling the topsoil at sites before and 
after excavation; the same patterns were found.  This apparent upward migration is 
likely the result of plant uptake and re-deposition (James Ullrich pers. comm., 2007).  
Such movement would have little effect on the horizontal relationship of the 
phosphates.  Phosphate levels taken from within an archaeological feature were very 
high.  It was also possible to see elevated phosphate levels in the topsoil directly above 
the features, distinguishable from the phosphate levels of the soil directly surrounding 
the feature.  This discovery allowed for the broader approach to field-testing that is 
used today (Renfrew and Bahn 2004: 109).  For initial identification purposes, the soil 
samples used for phosphate analysis only need be 20 centimeters (0.79 inches) from 
the surface to obtain an accurate reading of the underlying phosphate level. It is not  
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necessary to take the sample from the stratigraphic level in which the archaeological 
features are located (Eidt and Wood 1974: 55). 
In the mid-1970s two colleagues, of the University of Wisconsin, with 
backgrounds in environmental science and interests in geography and the social 
sciences developed a field test based on the principle that archaeological features in 
the sub-soil are visible in the phosphate levels of the topsoil.  Eidt and Woods 
developed a method that simplified and moved phosphate testing from a well-stocked 
laboratory to the field (Eidt and Wood: 1974).  Their procedure was designed to 
facilitate testing of a large sample area to identify abandoned settlements not visible 
on the landscape.  Charles Orser used this type of phosphate testing in Ireland in 1996 
to aid in the identification of platformed tenant’s dwellings on an English estate 
(Orser, 1996: 87).  The Eidt and Wood spot-test was performed systematically across 
lands that made up an estate, and although there were some problems with the 
widespread use of phosphate-based fertilizers on the land in question within the last 20 
years, several structures were still identified (Orser 1996: 87).   
Phosphate analysis is valuable on sites with no visible architectural features, 
and at such sites can be used to clarify the function of different parts of a settlement, 
which may have otherwise been impossible.  At the Romano-British site of Cefn 
Graeanog in North Wales, phosphate analysis has been used to identify the location 
and use of structures.  To achieve such specific results J.S. Conway, the director of the 
project, took soil samples at one-meter (3 foot) intervals in the core of the settlement 
and in neighboring fields (Renfrew and Bahn 2004: 109).  Once the tests were 
processed the results were mapped as contour lines throughout the entire area, thus 
clearly identifying related levels and concentrations.  This study correctly identified 
several huts and features within these huts.  Excavation units were placed in the areas 
of high phosphate concentration.  Two animal stalls separated by a series of drains  
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were excavated in one unit. Two hearths were unearthed in the  other excavation units 
that exhibited high phosphate concentrations (Renfrew and Bahn 2004: 109). 
  Phosphate analysis has also been used at various early prehistoric sites in 
Europe to aid in the identification of animal husbandry, specifically to pinpoint the 
location of animal fat storage by the human occupants.  Phosphate analysis at the 
Lower Paleolithic cave site of Tautavel, France has identified residue from 
concentrations of stored horse fat (Renfrew and Bahn 2004: 308).  Once an increased 
phosphate level is identified further testing of samples of the same soil can be 
executed to determine what caused the elevation.  A similar process was used on the 
sites of Lommersum and Geissenklösterle in Germany to identify stores of reindeer 
bone oil, and the presence of other animal fats.  Fish fats can also survive, and be 
detected through phosphate analysis (Renfrew and Bahn 2004: 308). 
  In summary, phosphate analysis is most useful to archaeology as an aid for 
identifying sites, or specific areas of sites, for excavation.  The presence of high 
phosphate levels found in surface testing indicates the location of sites.  Phosphate 
testing is in no way an alternative to excavation. Phosphate analysis can be seen as a 
time saver by identifying possible productive areas for excavation quickly, or 
identifying the relative size and boundary of a site when only a small portion can be 
excavated.  There are occasions when phosphate analysis can clarify certain aspects of 
a site that excavation could not.  Most commonly, phosphate analysis can identify 
areas that were once occupied by organic materials that have since decomposed.  As a 
companion to archaeological excavation, phosphate analysis has proven helpful in 
gaining a more complete picture of how settlements were laid out, and how the 
landscape surrounding occupation sites was used.   
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Chapter 4- General Methodology for Archaeological Phosphate 
   Testing 
 
  The phosphate testing method used in archaeology can vary greatly depending 
on the specific intent of the archaeologist.  Many different factors contribute to the 
choice of one method over another.  These factors include: 1) the size of the area 
intended for sampling, 2) the archaeological excavation present or planned, 3) the 
need to identify features or larger settlement areas for future excavation, 4) the means 
available for performing the test, and 5) the past and present conditions of the site.  In 
this chapter I will outline the most common procedures for phosphate testing, and 
show where and when the different methods are most useful.   
Samples can be taken either horizontally along the landscape on an imposed 
grid, or vertically in the different stratigraphic levels exposed by excavation.  The 
former method is more applicable in the location of previously unknown settlement 
sites, in obtaining a clearer view of land-use, and in the identification of features on a 
known settlement site.  In testing along a grid, patterns that emerge regarding the 
placement of settlements on the landscape and features within settlements can be 
determined.  Testing for phosphates vertically down a crosscut of an open excavation 
aids in the determination of when the settlement was most intensely used and 
populated (Eidt and Wood 1974: 55). 
  Phosphate testing can be a long, slow process depending on the size of the 
sample area defined.  The first step in preparing to conduct horizontal phosphate 
analysis, which is much more common, is the construction of a grid.  To analyze the 
results of a phosphate test for archaeological purposes, it is important to know the 
exact location of each sample.  The grid can vary greatly in size, and should be   
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established to serve the needs of the archaeological work on a case-by-case basis.  It is 
then necessary to determine how frequently a soil sample is to be taken based on the 
sample area and the level of detail required for the project.  For a large sample area for 
a test that hopes to identify settlement areas, but not locate defined features within 
these sites, 10 meter (30 foot) or even 15 meter (45 foot) increments would serve the 
purpose.  If, however, a more detailed view of movement around a settlement site is 
required, samples should be taken from 1 meter (3 feet) to 5 meters (15 feet) apart 
depending on the nature of the site  (Eidt and Wood 1974: 55). 
  Once the parameters of the sample collection have been established samples 
can begin to be collected.  The samples must be taken at least 10 centimeters (4 
inches) below the surface.  The best results are achieved beginning at 20 centimeters 
(8 inches) below the surface, site soil conditions permitting.  This reduces the 
interference of modern additions of phosphates to the soil.  Once the correct depth is 
reached using an auger or corer, a clean trowel or corer is used to scrape a sample 
from the wall of the hole at 20 centimeters (8 inches) from the surface.  This sample is 
then placed in a clean soil sample canister, or bag, and clearly marked as to its location 
on the grid.  The tools used to take the soil samples can vary greatly, and are mainly 
determined by the geography and geology of the landscape in question, as well as at 
what depth the sample is taken (Eidt and Wood 1974: 56).  
Two of the major forms of phosphate testing have proven the most affordable 
and feasible, while still offering the necessary level of specificity.  The first method 
still requires a certain amount of large equipment, while the second requires very little 
in the way of cumbersome equipment.  Both of the methods detailed below balance a 
certain level of accuracy with practicality.  In choosing one of these two methods the 
deciding factor would most likely be whether phosphate testing was going to be a   
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continued venture, or if the testing is just being used as a quick check for plotting 
excavation units. The availability of equipment would also be among the top reasons 
to choose one of these methods over the other. 
  The first phosphate testing method is a laboratory test requiring several pieces 
of larger equipment: a device with a small motor used to agitate the liquid samples, 
and a photometer.  While in the chemistry world these two pieces of equipment are not 
considered expensive, in the archaeology world they would easily ruin the budget of 
most excavations.  Other equipment needed is minimal (Johannes Lehmann pers. 
comm., 2006).  For this phosphate testing method samples must be screened and dried 
before any tests can be performed.  During the screening process the risk of 
contamination is very high.  It is necessary to be sure the screen is completely free of 
any soil particles before each use.  Once screened, the samples should be left to dry 
until no moisture remains in the soil; this usually takes between one and five days.  
Although it is not strictly necessary for the soil to be completely dry to run the 
phosphate test, the results are much easier to read when the soil is dry.  Errors in 
reading the results of the phosphate test can be avoided by allowing the soil to dry 
completely.  Once this is completed the soil is ready to test (Johannes Lehmann pers. 
comm., 2006). 
The soil samples are then placed in small containers with screw lids along with 
a very weak dilution of hydrochloric acid.  The hydrochloric acid slowly breaks down 
the bonds that the phosphates have formed with other elements of the soil.  The full 
sample jars are then placed in the agitator and shaken for 30 minutes, to facilitate the 
hydrochloric acid in breaking the strong bonds that phosphates create with other 
elements in the soil.  Once this is completed, each sample is then filtered and stored in  
small, labeled canisters (Johannes Lehmann pers. comm., 2006).  
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  Two measured drops of each liquid soil sample are placed into a volumetric 
flask and diluted with distilled water before the reagent is added.  The main 
ingredients of the reagent are ammonium molybdate and ascorbic acid.  When the 
ammonium molybdate interacts with the phosphates and the ascorbic acid, it turns 
blue.  The level of darkness of the blue color indicates the level of phosphates present 
in the soil.  The darker the blue becomes the higher the phosphate content of the soil.  
The samples must mature for two minutes before photometrically measuring the 
intensity of the blue color (Johannes Lehmann pers. comm., 2006). 
  Once the sample has fully matured it is imperative to read and record the 
phosphate levels rapidly because the color will continue to darken, making it 
important that all of the readings occur as close in time to each other as possible.  Each 
sample is used to fill a rectangular vial in turn.  The size of this vial and the 
reflecting/refracting properties of the glass are specifically calculated and calibrated to 
the photometer, so it is necessary to fill the vial exactly, and also not to spill any of the 
sample onto the exterior of the vial.  The sample is then placed into a slot at the 
interior of the photometer.  When the photometer is activated it shoots a specifically 
calibrated beam of light through the sample and a highly sensitive surface on the other 
side of the sample measures the amount of the light transmitted through the blue 
sample.  From this the machine can compute the exact level of phosphates in the soil 
(Johannes Lehmann pers. comm., 2006). 
  The second archaeological method for testing for phosphates is the spot test 
method outlined by Eidt and Wood (1974).  This test is performed in the field as soon 
as the sample is taken. The supplies to run this test are minimal, and do not require 
access to a well-outfitted, established lab.   In this test the chemicals are added directly 
to the soil, and the readings appear on the filter paper that is under the soil sample.    
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The filter paper allows the chemicals to leach freely away from the soil and the rate 
and intensity with which they do so can be measured to obtain the phosphate level of 
the soil. The simplicity of the reagents allows for the transport of the reagents into the 
field to perform the test immediately  (Eidt and Wood 1974: 54). 
  The first of the two reagents involved consists of a dilution of hydrochloric 
acid and ammonium molybdate in distilled water.  This HCl in this reagent is used to 
break the phosphates from their chemical bonds within the soil matrix; the ammonium 
molybdate then attaches to the free phosphates.  The second reagent of ascorbic acid 
dissolved in distilled water dyes the ammonium molybdate blue, making the 
phosphates visible.  The first reagent is dropped onto the prepared sample exactly 30 
seconds before the second reagent is added.  This allows time for the hydrochloric acid 
to free the phosphates, and for the ammonium molybdate to bond to the phosphates.  
This test takes two minutes to mature, at the end of which all readings are taken.  
Because this test does not require much in the way of time sensitive preparation of the 
soil or reagents, it is possible to perform the tests one at a time, ensuring all readings 
are accurate and equivalent (Eidt and Wood 1974: 57). 
  As soon as the second reagent is dropped onto the soil sample, a stopwatch is 
started to determine at which time the first appearance of a blue tint is visible around 
the sample.  This is the only measurement of the phosphate level that is not taken two 
minutes after the second reagent is added.  The other factors in determining phosphate 
levels of the soil are derived from study of the rays that the chemical reagents form as 
they leach away from the soil sample through the filter paper.  The length of these 
lines is recorded as well as the density of lines around the sample, and the intensity of 
the color of the rays.   Upon analysis of these measurements the level of phosphates in  
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the sample can be placed into one of six pre-defined levels  (Eidt and Wood 1974: 58). 
While Eidt and Wood suggest that this test be run in the field on soil samples 
as soon as they are collected, it is much easier to read if the samples are screened and 
dried as described in method one.  Therefore, I suggest a third method of testing for 
phosphates, which uses the second method, outlined by Eidt and Wood, but in a more 
controlled setting.  Instead of bringing the reagents into the field for quick results, the 
soil samples are brought back to a laboratory to be screened and completely dried 
before the spot test is performed.  In a laboratory setting it is possible to make sure the 
soil samples are more uniform and free of any interfering debris.  The laboratory 
setting also makes it possible to carefully weigh each sample to make sure the test is 
performed on exactly 50 milligrams of soil each time.  The final incentive for 
performing the phosphate test in such a setting is that the test can be performed on a 
flat surface.  These factors increase the readability of the test and cut down on human 
error.  This also allows for the conditions of the test to be identical every time the test 
is performed, which leads to more reliable results. 
  The second method for testing for the phosphate level of a soil sample does not 
give a specific numerical value.  This test does, however, tell archaeologists all they 
need to know about phosphate levels through comparison of results from surrounding 
samples.  If long term, intricate, phosphate testing is planned for a site, then the first 
method described is probably advisable.  If the testing is going to occupy an important 
part of research at the site for a long time, then the added cost of the equipment is 
outweighed by the advantage of specific results.  The third method outlined for 
phosphate testing combines the simplicity and quickness of the second method with 
results approaching the reliability of the first.  The third method will still only give a 
comparative level as a result.  The third method outlined is acceptable for phosphate   
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testing over large areas where only the location of general phosphate concentrations is 
being attempted, on a large or small scale.  The six levels for the categorization of 
phosphate content in soil samples is adequate for identifying the location and relative 
size of archaeological features.   This test leaves more to the interpretation of the data 
than the straightforward number given by the photometer.  Through analysis of my 
phosphate results, I will address the issue of the level of accuracy of the Eidt and 
Wood phosphate test as well as the third method of phosphate testing.  
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Chapter 5- History of the Deserted Village 
 
The Deserted Village on Slievemore Mountain is located on Achill Island 
(Figure 5:1), County Mayo, Ireland.  At 145 square kilometers (56 square miles), 
Achill is the largest island off Ireland’s coast (McDonald 1997: 17-18).  Achill is 
separated from the western shore of the Irish mainland only by a narrow sandy 
channel (Illustration 5:1).  In many areas it is even possible to wade, or more safely 
raft across, although there is a bridge today.   
 
Bunowna  Dooagh   Annagh         Deserted Village      Dugort           Minaun 
              Keem Bay                            Keel                                    Channel 
 
 
Figure 5:1 
Achill Island 
(Courtesy of the Achill Archaeological Field School)  
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Achill Island      Mainland Ireland 
 
 
Illustration 5:1 
The Channel Separating Achill Island from Mainland Ireland 
(Courtesy of Denise Ullrich) 
 
County Mayo is the largest of the five counties that make up the Province of 
Connacht, Ireland’s western territory. For much of Irish history Connacht was 
isolated; the combination of rough countryside, poor farmland, and craggy shoreline 
created small communities that were often sparring with one another throughout 
history.  The powerful dynasties, and later colonial powers, to the north, south and east 
occasionally demanded tribute from the highly clannish, virtually unstratified society 
of the west, but rarely ventured further  (Jeannett 1980: 5, Ryan 1994a: 119). 
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Slievemore Mountain stands at 671 meters (2,201 feet) above sea level on the 
northern shore of Achill Island (McDonald 1997: 19). Today, the sides of Slievemore 
Mountain are covered by blanket bog, a thick layer of peat spread across the mountain 
(Illustration 5:2).   
 
 
Illustration 5:2 
Cutting Trench for Harvesting Turf, Bog Exposed 
(Courtesy of Rachel Kulick) 
 
The only areas that currently support heavier vegetation naturally are the areas where 
freshwater springs are located.  It is possible to see the largest bay on Achill from 
Slievemore Mountain even though it is located at Keel Strand, because there are no 
large trees (Illustration 5:3). The middens on Keel beach were visible from the 
Deserted Village (Theresa McDonald pers. comm., 2007).  The Deserted Village sits  
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at the 200-foot (61-meter) topographical contour of Slievemore Mountain (McDonald 
1997: 265). 
 
 
Deserted Village         Minaun Heights     Keel Beach  Atlantic Ocean 
 
 
Illustration 5:3 
Deserted Village, Keel Beach and the Atlantic Ocean from Slievemore Mountain 
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The Deserted Village is comprised of approximately 100 stone house 
structures strung along the side of Slievemore Mountain (Figure 5:2).  
 
 
Roundhouse #1   Roundhouse #2  
          The West Village    The East Village 
  
               Prehistoric Fieldwalls              Medieval Fieldwalls 
           N             
 
Figure 5:2 
The Deserted Village of Slievemore 
(Courtesy of The Achill Archaeological Field School) 
 
It has been suggested that there was a small congregation of single room, stone 
structures in the part of the village known as the East Village in the Medieval Period.  
References to the Deserted Village of Slievemore have not been found until the 
incorporation of the village into an English estate in the 1790s, but a recording from 
1838 refers to the earlier occupation of the site. The Ordinance Survey of 1838 refers 
to an episode where the house of Dubhdara O’Máille, west of the churchyard, was 
burned in days past.  Church records show that Dubhdara O’Máille died in 1219  
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(McDonald 1997: 265).  The church records do not indicate exactly where Dubhdara 
O’Máille lived, but the 1838 reference identifies him as a resident of the Deserted 
Village. The manner in which the houses of the Deserted Village were constructed 
supplies the most concrete evidence for age of the settlement. The form of the 
structures in the East Village (Illustration 5:4, 5:5) suggests that the settlement dates to 
the end of the Early Medieval Period, which in western Ireland would have been at 
approximately 800 A.D.  (McDonald 1997: 265-266). 
 
Fieldwalls 
 
 
 
Illustration 5:4 
Structures of the East Village and Associated Fieldwalls 
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Illustration 5:5 
Medieval Fieldwalls over Prehistoric Fieldwalls, Ireland 
(Norman and St Joseph 1969: 62) 
 
While the structures present in the East Village today cannot be positively 
dated to a period before 1200 A.D., evidence for earlier settlements at the site can be 
seen in the old roads that traverse the area.  One old pathway connects the Deserted 
Village with a small grouping of megalithic tombs (Illustration 5:6).  The presence of 
a track connecting the Deserted Village to Neolithic monumental structures suggests a 
prehistoric settlement at the site of the Deserted Village. The old road to the 
megalithic tombs suggests occupation at a time when occupants of the Deserted 
Village had to traverse the bog regularly to leave offerings at the megalithic tombs  
(McDonald 1997: 277). 
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Illustration 5:6 
Court Cairn Tomb of Slievemore Mountain 
 
 
Another indicator of prehistoric settlement is the large quartz boulder known as An 
Réilt, or The Star, and the road that leads to it.  Located at the 800-900 foot (244 - 274 
meter) contour above the Deserted Village, the Star is seen as the deity of Slievemore.  
In local tradition it is the place of old rituals, and a path from the East Village up to the 
Star is marked in smaller quartz boulders, suggesting a pre-Christian presence at the 
site of the East Village (McDonald 1997: 316).  
From the East Village the settlement grew westward, but the dwelling 
structures of the East Village remained the most monumental in construction style.  
The stones used to build the houses of the East Village are on average 30% larger than 
the stones used in the West Village, and are more uniform.  The East Village consists 
of approximately 20 structures, which are spaced farther apart than those of the West  
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Village.  The West Village, where the Achill Archaeological Field School has been 
running excavations since 1987, is slightly separated from the more affluent 
neighboring cluster of houses labeled the East Village (Illustration 5:7) and represents 
a more haphazard style of growth. The majority of the structures in both portions of 
the settlement face north-south along an east-west running road, which ran more-or-
less north of and parallel to the present road, visible in illustrations throughout this 
chapter  (McDonald 1997: 265). 
 
The West Village     The East Village 
 
 
Illustration 5:7 
The East and West Village of Slievemore 
(Courtesy of John Bennett) 
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It is difficult to date the structures in the West Village (Illustration 5:8) due in 
part to the long occupation history of the village and the lack of changing architectural 
styles in rural Ireland.  The two main distinguishing characteristics that aid in the 
determination of the age of structures at the Deserted Village are: 1) the construction 
typology of the corners of the dwellings, and 2) the inclusion or presence of mortar or 
cement in the walls.  Corbelling, or building with a slightly rounded, conical shape, of 
the corners can point to Medieval construction.  The integrated use of lime mortar in 
construction can place a house firmly in the late 17
th to 18
th centuries, as the similar 
use of cement can clearly show a house as being built in the 19
th century.  Later types 
of mortar were often applied to the walls of a drywall-constructed dwelling as 
protection from the wind (McDonald 1997: 265-268).  Due to the prevalence and 
distribution of corbelling and drywall construction, the earliest structures in the West 
Village can be dated to the end of the 16
th century. It is possible, however, to find 
houses being constructed with drywall techniques after the Medieval Period.  For this 
reason, while structures built with mortar or cement can definitely be placed after the 
Medieval Period in rural Ireland, drywall construction alone cannot rule out a post-
Medieval construction date. 
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Illustration 5:8 
Houses and Fieldwalls of the West Village, Slievemore 
 
  Not much is known about the Deserted Village during its long occupation.  
The features visible in the construction of the houses point to a strong agrarian 
economy, with opposing doorways to facilitate milking (the cows were led through 
one door and out the other in a long procession), and tethering rings for tying the cattle 
when indoors.  Both of these characteristics first appear in the Late Roman Period in 
Britain, but houses continued to be constructed in this fashion at least through the 
Middle Ages (McDonald 1997: 266).  In prehistoric Ireland wealth and prestige was 
measured in cattle, a practice that was continued through most of the Medieval Period. 
This would have been especially true in the isolated western province of Connacht, 
which was for the most part too remote to tempt the interest of invaders (McDonald 
1997: 266).  Achill has a long history of relying on pigs for nutrition, with a pig  
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market established in Keel as early as the 14
th century (Theresa McDonald pers. 
comm., 2006).  
No evidence of any businesses has been found at the Deserted Village, for this 
reason the Deserted Village has appeared on maps as a Clachán since it’s 
abandonment.  A Clachán is a settlement that is not self-sustaining, meaning the 
habitants of the settlement had to rely on the surrounding communities to some 
degree.  A Clachán is defined as ‘a group of dwellings clustered together without 
formal plan, having no associated church or school’ (Proudfoot 1959: 110).  This 
system, as well as the term, has its roots in the old tribal system of Irish society in the 
Iron Age, and possibly even before.  Related family units held land in commonage and 
Clacháns were formed as children moved out of their parent’s home, but built houses 
right beside them ( O’Neill 1984: 125-127).  As this process continued, generation 
after generation, these Clacháns grew to resemble villages, but were not classified as 
such unless there was a church or school present.  Clacháns were usually poor 
communities, and as the settlement was comprised of a single extended family, 
schools and churches would not have been established  (Proudfoot 1959: 112). 
The organization of the population into Clacháns is associated with the 
Rundale System.  In Ireland from the Early Medieval Period through to the Great 
Famine, land was organized in the Rundale System, where commonage was split into 
strips running down hillsides, encompassing every elevation in each strip.  This policy 
was to ensure that each member of the community received an equal portion of all the 
land held in commonage, good and bad.  These parcels were re-combined and 
redistributed when necessary due to population growth.  Clacháns and the Rundale 
System disappeared with the massive depopulation of the Irish countryside brought on 
by the Great Famine.  The lack of a rural labor force caused these familial-based 
communities to consolidate into single farms  (Proudfoot 1959: 118).  
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The Deserted Village was originally categorized as a Clachán because of the 
lack of a definitive church or school.  This assignation was re-evaluated by Theresa 
McDonald when it was determined that the presence of the old graveyard at 
Slievemore suggests the presence of a church.  To solidify the theory, a survey to find 
a church site was begun by the Achill Archaeological Center.  The foundation of a 
small Early Medieval church was found in ruins within the walls of the graveyard.  
The presence of a church associated with the East Village changed its classification 
from Clachán to Village.  The West Village, however, is slightly more ambiguous; it 
is possible that the West Village was begun as a small Clachán that acted as a satellite 
to the East Village, but that over time, they grew together.  When the settlement was 
abandoned, the East and West Villages were considered one settlement, but this may 
not have always been the case. The East and West Villages are too close to each other 
to assign the church at the old graveyard to one or the other; therefore, they should be 
considered one village.  It is unclear when the small church near the East Village 
closed, but the old graveyard was no longer used by the 19
th century.  The Deserted 
Village would have been a Clachán again once the church was no longer in operation 
(McDonald 1997: 259-260, Ryan 1994b: 136-137). 
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The New Graveyard    The Old Graveyard 
 
 
Illustration 5:9 
The Old Graveyard and the New Graveyard 
 
During the survey of the Old Graveyard (Illustration 5:9) the shape of the 
graveyard was identified as roughly triangular and several features were located.  A 
Cillín was positioned on a raised stone-lined earthen platform.  Two small standing 
stones and one small equal armed cross were also on the platform.  Two equal armed 
crosses were identified along the other walls of the old graveyard.  A Cillín is a burial 
place for babies that had not been baptized (Illustration 5:10). Cillíns are usually 
located away from established graveyards in unconsecrated ground.   In Ireland, 
babies that died without having been baptized were not allowed Christian burial.  In 
the teachings of the Catholic Church (until the 1970s), without baptism babies still 
carried the burden of original sin.  In response to this, secret graveyards were used to  
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bury the babies.  These clandestine graveyards, the locations of which were passed 
from mother to mother by word of mouth, became known as Cillíns.  (McDonald 
1997: 283) 
 
 
 
Illustration 5:10 
Exposed Baby Skull, Cillín of Dugort 
 
 
How this Cillín became part of the old graveyard, and why it was constructed 
on a platform, is unclear.  It is possible that the Cillín was established just beyond the 
boundaries of the old graveyard and was eventually incorporated unbeknownst to the 
church leaders.  The standing stones may have become part of the old graveyard in 
much the same way.  The Cillín may have been placed beside the standing stones to 
make use of them as a marker for the location of the Cillín, and the whole complex  
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was slowly taken over by the growing cemetery after the Cillín had fallen into disuse. 
This is also suggested by the presence of one of the three equal-armed crosses beside 
the Cillín platform.  These equal-armed crosses date to the first period of a Catholic 
Ireland, at the end of the Early Medieval Period, and may have been placed at three 
different sides of the old graveyard to mark the boundaries of the cemetery.  If this 
were the case, the Cillín would have originally been on the exterior of the wall. 
Achill remained free from direct English Rule throughout the Protestant 
Reformation of Henry VIII, Edward VI and Elizabeth I, which led to direct English 
control of much of southeastern Ireland, as well as the Irish Plantation system of the 
turn of the 17
th century (Killeen 2003: 36,44).  When Oliver Cromwell and his 
Parliamentary Army conquered portions of eastern Ireland in 1650 the Irish who lived 
in these areas were transported to Connacht, which had been left for the Irish.  Achill, 
however, was completely encompassed in a one-mile coastal strip of land in Connacht 
that was given to veterans of Cromwell’s Army as well as any investors interested in 
an estate in these areas (Figure 5:3). The political situation remained much the same 
through the rule of the Catholic Kings of England, Charles II and James II.   During 
the reign of these kings the majority of Cromwellian plantations and estates remained 
in the hands of the Protestant English who had followed Cromwell.  Only a few 
Catholics, deemed innocent in acts against the English, had their lands returned 
(Killeen 2003: 54-56). 
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Achill 
 
 
 
Figure 5:3 
Cromwellian Land Confiscations 
(Killeen 2003: 53)  
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When in 1688, The Glorious Revolution in England forced James II to flee the 
country and placed Protestant William III in power, James II raised an army and made 
his stand for the Crown in Ireland (Killeen 2003: 56).  James II fell at the Battle of the 
Boyne in 1690, and although several Irish towns refused to submit to William III, the 
Williamite Army eventually subdued all of Ireland (Killeen 2003: 57).  In 1695 the 
English Government began passing acts limiting the actions of Catholics in Ireland 
(Killeen 2003: 57).   The province of Connacht was then parceled into English estates, 
which were assigned to various English lords.  Achill and the settlement at the 
Deserted Village were deeded to the Westport Estate.  The Westport estate grant was 
defined as the lands surrounding and associated with Clew Bay, and encompassed 
approximately one third of the County Mayo (Killeen 2003: 62). 
In Ireland at the time the Westport Estate was chartered, the policy of absentee 
landlords was prevalent in Ireland.  The policy of English lords holding an estate in 
Ireland while living in England caused much of the trouble between the Irish and 
English.  Due to the vast differences between English and Irish landholding customs, 
the Irish tenants did not believe an individual not present could hold land.  In the Irish 
tradition a distant king could extract tribute only if protection and sons were mutually 
exchanged.  The king would hold the sons of the local ruling family to guarantee good 
behavior and soldiers representing the king’s sons would be sent to the local leader for 
protection.  The oath of allegiance that was sworn between local Irish rulers and the 
Irish high kings was only effectual if this exchange took place.  When the Irish 
became tenants on English estates with absentee landlords, even if an oath was sworn, 
they believed they were governing themselves because this exchange did not take 
place.  This caused problems when the English landlord, believing his tenants to be 
loyal to him because they swore an oath, sent emissaries to collect rent and crops the 
Irish didn’t see as belonging to the landlord (Killeen 2003: 74-76).  
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In the mid 1700s the current Lord Westport moved from England to his estate 
in Ireland permanently to avoid problems that would have arisen from his absence.  
Westport Town quickly became the business and trading center for the entire region.  
Lord Westport, however, found he could not govern the entire estate alone and sold 
the rights to the land in more marginal areas, including Achill, to lesser lords (Killeen 
2003: 76-77). These lords set up small estates that changed hands frequently, due 
largely to the rugged landscape in which they were located (Illustration 5:11, 5:12).  
 
The Boycott Estate House    The Minaun Heights     Keem Bay 
 
 
Illustration 5:11 
Remote English Estate, Keem Bay, and the Atlantic Ocean 
(Courtesy of John Bennett)  
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Illustration 5:12 
Estate House, Keem Bay 
 
The settlement at the Deserted Village was part of the O’Donnell Estate from 
approximately 1768, through the remainder of its occupation.  The large O’Donnell 
Family had gained power in Counties Sligo and Donegal, northeast of Mayo.  A 
smaller branch of the family that did not stand to inherit any of the established, 
successful O’Donnell Estates bought themselves estate lands on Achill and became 
landlords in their own right.  The small family fortune, however, was quickly 
diminished as the Achill O’Donnells attempted to run a standard estate on marginal 
lands better suited for grazing and cutting turf than growing grains.  As the O’Donnell 
family fell from power in Sligo and Donegal, the O’Donnells of Achill had nowhere to 
turn for sufficient funds, and the estate began to fail (McDonald 1997: 267).  
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The abandonment of the Deserted Village was brought about by many different 
circumstances and conditions acting on the settlement for a long period of time.  In 
1827, Sir Richard O’Donnell inherited the Deserted Village, along with the rest of the 
Achill Estate, which was already near bankruptcy.  Under O’Donnell’s leadership the 
estate continued to fail due to his own mismanagement and eviction of many tenants 
for non-payment of rent.  Widespread famine due to the decimation of the potato crops 
in 1845-1849 was also a major factor (McDonald 1997: 267).  O’Donnell decided to 
sell two-thirds of his Achill Estate in 1851-52, after several years of financial and 
agricultural failure (McDonald 1997: 267).  Most of the occupants of the Deserted 
Village who had not been evicted had already relocated to the neighboring town of 
Dooagh (Illustration 5:13), close to the sea on the southern shore of Achill Island 
(Illustration 5:14) (McDonald 1997: 267).  Rev. Edward Nangle purchased the rights 
to land in Achill in 1852, which included Slievemore Mountain and the Deserted 
Village, to establish a mission.  Nangle used this mission in an attempt to convert the 
people of Achill from Catholicism.  While the mission granted a lot of much needed 
aid to the people of Achill, his attempt at conversion was largely a failure (McDonald 
1997: 267). 
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Dooagh 
 
 
Illustration 5:13 
Dooagh and the Atlantic Ocean from the Bog Road Leading to the Deserted Village 
 
The Deserted Village    Slievemore Mountain 
                      
      
Illustration 5:14 
Direction of Relocation from the Deserted Village 
(Courtesy of Denise Ullrich)  
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At this time, twenty four thousand acres of the estate, including the Deserted Village 
(Illustration 5:15), were sold to the Protestant Achill Mission. The land was used for 
agricultural purposes to support the mission settlement (McDonald 1997: 267). 
 
The Deserted Village 
 
 
Illustration 5:15 
A Portion of the Achill Mission Lands Including the Deserted Village of Slievemore  
 
The Deserted Village was, after the initial abandonment, only occupied 
seasonally through the practice of booleying.  Booleying is a form of transhumant 
farming practiced in Achill as early as the Medieval Period (McDonald 1997: 267).  
Booleying consists of certain members of a community taking cattle and/or sheep that 
reside in the lowland settlements during the winter to pasture in the mountainous areas  
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for the summer months.  This practice not only alleviated some of the pressures of 
reliance on the grain and other agricultural crops, but also took advantage of the more 
rugged lands that would not have been fit for any other use.  Small seasonal 
settlements were set up, and these huts can still be seen in the more remote areas of 
Achill.  The earlier booley villages of Annagh (Illustration 5:16) and Bunowna 
(Illustration 5:17) are both located on the northern shore of Achill Island to the west of 
Slievemore  (McDonald 1997: 267, pers. comm., 2006). 
 
Booley Hut 
 
 
Illustration 5:16 
Annagh Booley Village 
(Courtesy of John Bennett) 
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Booley Huts 
 
 
Illustration 5:17 
Bunowna Booley Village 
(Courtesy of John Bennett) 
 
After the Deserted Village was abandoned booley farmers grazed cattle and 
sheep on the slopes of Slievemore Mountain in the summer months.  With the 
expulsion of the English from the Republic of Ireland in 1916 and the breakdown of 
the landlord system, the houses were, and still are, deeded to the families that left them 
in 1847 (Theresa McDonald pers. comm., 2003).  There have only been a few 
incidents of people actively claiming the rights to the structures, but these rights are 
still understood as present. The use of the Deserted Village for booleying was 
recorded, although in a somewhat diminished state, up until the early 1940s (Theresa 
McDonald pers. comm., 2007).  
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The land directly associated with the settlement of the Deserted Village is 
enclosed in a large rectangular fieldwall complex (Illustration 5:18).   
 
The Deserted Village 
 
 
Illustration 5:18 
Rectangular Fieldwalls Systems of the Deserted Village  
 
Within these walls the land has been altered to facilitate the intensive agricultural 
practice of lazy-bed cultivation (Illustration 5:19).  Lazy-beds are a system of ridges 
and furrows created by slicing the topsoil and folding it back upon itself, creating long 
cylindrical ridges alternating with narrow depressions between them (Figure 5:4).  
Lazy-beds were used to take land unsuitable for farming due to the water content of  
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the soil, and drain it to produce arable land.  The addition of sand in the ridge of these 
planting beds aided the drainage as well (Keating 1996: 25). 
 
 
 
 
Illustration 5:19 
Cross Section of Lazy-beds in the West Village, Excavation in Progress 
(Courtesy of John Bennett) 
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Figure 5:4 
Creating Lazy-bed Agricultural Fields 
(Keating 1996: 25) 
 
While potatoes were the most common crop to be grown on lazy-beds, using this 
method it was also possible to grow carrots, turnips and even some heartier grains.  
Interspersed among the lazy-beds at the Deserted Village, historic field systems are 
still visible and some smaller walled plots from this period still remain.  North of the 
historic fieldwalls that act as a boundary of the Deserted Village prehistoric fieldwalls 
are still present, and can be found in association with dwelling structures set apart 
from the Deserted Village.  Prehistoric Irish fieldwalls are recognizable as the walls 
are never straight, but instead often double back onto themselves in a zigzag fashion, 
or follow the contour of the hillside.  The prehistoric fieldwalls north of the Deserted 
Village are constructed of small upright boulders; some of the larger historic 
fieldwalls within the boundaries of the Deserted Village contain stones robbed from 
earlier prehistoric fieldwalls (Theresa McDonald pers. comm., 2003). 
All of the prehistoric fieldwalls found north of the Deserted Village are 
thought to be associated with prehistoric dwelling sites also present north of the 
Deserted Village.  Many of these structures are no more than building platforms, areas  
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that were built up to a level grade to allow for the construction of a standing structure.  
The two most well preserved of these structures are located at the 400-500 foot (122 – 
152 meter) contour above the Deserted Village (McDonald 1997: 292).  These two 
structures, called Bruighéan or the Brion, are the subject of this investigation. 
The presence of prehistoric fieldwalls traversing the Deserted Village and the 
eventual nucleation of the settlement suggests that a small complex of prehistoric 
structures may have been located at the site of the Deserted Village.  These dwellings 
could have been much the same as the houses at the Brion.  It is even possible that the 
successive nucleations of the Deserted Village, Tuar, and Tuar Riábhach (Figure 5:5), 
represent small prehistoric settlements.  There is some evidence for this in the East 
Village in the presence of prehistoric fieldwalls, an anthropomorphic stone, and a line 
of boulders leading to the Star.  The West Village is centered on what may be a small 
megalithic tomb. Prehistoric stone beads were also found in the agricultural fields of 
the West Village, which could possibly have been tied to the chambered structure 
(Theresa McDonald pers. comm., 2003).  The presence of a road that connected the 
East Village with other megalithic tombs on Slievemore, suggests that the road 
associated with the East and West Village was laid on top of an older track.  This path 
would have connected the East Village to prehistoric structures in the vicinity of the 
West Village.  This can be used to identify the East Village with a prehistoric past.  
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Tuar                         Tuar Riábhach 
 
 
Figure 5:5 
The Deserted Village of Slievemore 
(Courtesy of the Achill Archaeological Field School) 
   
The Deserted Village of Slievemore has much to offer through archaeological 
investigation.  The enduring sustained human settlement and activity on Slievemore 
Mountain presents a unique opportunity in a study of Irish history and pre-history 
through the co-existence of prehistoric and historic landscapes.  Through the study of 
the settlement patterns and human activity spheres archaeologists will be able to 
determine how Medieval and post-Medieval communities incorporated land-use 
patterns from Iron Age Settlements. A timeline for the settlement and construction of 
the Deserted Village and associated archaeological sites is extremely important, and is 
still being investigated.  The determination of phosphate levels of the archaeological 
sites on Slievemore Mountain will aid in this endeavor. 
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Chapter 6- Architecture and Dating of the Roundhouses 
 
  The period of original occupation of the Brion roundhouses is unclear. The 
dwellings at the Brion have generally been understood to be Bronze Age structures by 
the Achill Archaeological Field School.  This supposition was based on the round 
form of the structures and their proximity to prehistoric fieldwall systems.  In 
contradiction to this, Conn Manning, a specialist in Early Historic Irish dwelling 
structures, believes it is possible the structures at the Brion are Early Medieval in date 
(McDonald 1997: 292).  The roundhouses of the Brion do possess features of Middle 
to Late Bronze Age (circa 1200 B.C.) dwellings (Doody 2000: 143), as well as 
different components that are Iron Age (circa 300 A.D.) and Early Medieval (circa 800 
A.D.) in nature (McDonald 1997: 49,52). It may be possible to determine the date of 
origin of these structures by employing a focused investigation, not only of structural 
form, but also of the landscape surrounding the two roundhouses of the Brion.  
Archaeological excavation at the better preserved of the two roundhouses commenced 
in the summer of 2006, but is not far enough along to aid in the dating of the 
structures.  This chapter will define the architectural characteristics of each period of 
Irish pre-history and history from which the structures of the Brion may date.  The 
description of each time period will be followed by an explanation of how the 
architectural characteristics of the structures at the Brion include or exclude the 
structures from such a date.   
Dwelling structures in Ireland did not vary greatly from the advent of 
agriculture to the arrival of Christianity, and more particularly, the arrival of the 
Normans. Throughout Irish pre-history and early Irish history the general form and 
building techniques used for dwelling structures showed minor changes only in scale 
and building materials used. When the ideas and societal ideals of Irish societies  
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changed it caused small changes in the use and organization of interior dwelling and 
exterior community space.  The architecture remained vastly similar.  The way in 
which the spaces were utilized, however, did go through several very distinct phases 
(Nick Brannon pers. comm., 2007).   
The earliest known dwelling structures in Ireland date to circa 3900-3400 B.C., 
during the Neolithic Period (Waddell 1998: 31). These dwellings (Figure 6:1) were 
small-scale semi-permanent oval structures of wattle and daub, woven stick walls 
plastered with a mixture of mud and manure, and roofed with either rushes or turf. 
 
 
 
 
Figure 6:1 
Neolithic Dwelling Structure Reconstruction, Ireland 
(Waddell 1998: 35) 
 
 
From this beginning, through the progression of Irish prehistory dwelling structures 
became larger and more permanent.  A progression can also be seen in the manner in 
which contemporary structures related to one another in the landscape. In the 
Neolithic, houses were seemingly haphazardly clumped close together, and as pre- 
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history progressed settlements became more linear (Figure 6:2) with houses aligned 
with each other along an east-west axis.  
 
Linear Settlement 
 
 
 
Figure 6:2 
Linear Settlement Reconstruction 
(Waddell 1998: 212) 
 
Several of these general characteristics, as well as several more detailed 
dwelling and settlement patterns can shed light on the period of occupation for the 
roundhouses at the Brion.  Throughout Bronze Age Ireland dwelling structures were 
all circular usually with walls of wattle and daub (Doody 1994: 101). There are, 
however, several examples of Late Bronze Age (circa 900 B.C.) dwelling structures 
with stone-masonry walls or foundations, although they are more commonly found in 
the Iron Age  (500 B.C.- 500 A.D.) (Waddell 1998: 279).  Bronze Age dwelling 
structures were multi-family dwellings, and on average were 15 meters (49 feet) in 
diameter with four large support beams at the center to hold the roof.  These houses 
are usually found situated in low-lying areas beside bodies of water.  Bronze Age 
dwelling structures are also commonly found in groups of two or three large houses  
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with several smaller structures nearby (Figure 6:3).  In the majority of cases the 
structures would be clumped together several meters apart, and enclosed with a 
wooden or earthen fence.  It is thought that the structures were built as close as 
possible to each other with just enough room between to stabilize the roofs.  
Commonly, each of the structures would have a different function.  Although on a 
smaller scale than average, a classic example of this separation of space is the Bronze 
Age settlement at Black Patch, in western England. Through excavation, the Black 
Patch settlement was found to have two main structures with approximately an 8 meter 
(24 foot) diameter: one for the production and storage of plant products and wool, and 
one for the production and storage of animal products.  Three structures were clustered 
around the two main dwellings.  Each of the smaller dwelling structures was 
approximately 4 meters (12 feet) in diameter (Raftery 1996: 199). 
 
Almost Linear, still slightly clumped settlement organization 
 
 
 
Figure 6:3 
Bronze Age Settlement Map, England 
(Harding 1974: 34)  
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Throughout the periods of Irish and English pre-history the dwelling structures 
on the two islands remained remarkably similar.  Not only are they similar, but also 
there is no lag-time in the appearance of changing building traditions, as there would 
be if one culture were copying the example set by the other.  Instead, the changes 
occur at the same time, illustrating a shared tradition throughout pre-history.  At Black 
Patch, in a grouping of five houses each had a distinct archaeological assemblage 
pointing to specialized use of space. One of the larger houses was used for grain 
storage and weaving, while the other was used for food preparation and the storage of 
animal products.  The remaining smaller structures were used for sleeping, and menial 
day-to-day jobs as well as the storage of items of less importance. The yards 
associated with each structure were clearly separated by wooden fencing. The pattern 
of the fencing shows special attention to the control of the clean water supply by one 
of the smaller huts, which may have belonged to the leader of the community. The 
population of such a complex is unclear, but based on space dedicated to living and 
storage it may have been occupied by up to five familial units (Raftery1996: 201). 
The two houses of the Brion fit into one of these many qualifiers for Bronze 
Age dwelling structures- they are round in form (Illustration 6:1).  The stone circles 
visible today that outline where the dwellings were may be the remains of stone walls, 
or a stone platform and foundation on which the structure was set.  It would be 
possible, although not common, to find both building techniques at a Bronze Age site 
(Pearson 1996: 119).  The problems with identifying the Brion as a Bronze Age 
complex begin with the scale of the structures.  At it’s widest the larger of the two 
roundhouses reaches an interior diameter of 9.2 meters (27.6 feet) (Illustration 6:2), 
with the widely splayed foundation platform reaching an exterior diameter of 16 
meters (48 feet) (Illustration 6:3).  
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North Wall 
 
Illustration 6:1 
Outline of Roundhouse #2 Foundation 
 
19
th Century Houses on the Fringe of the Deserted Village  South Wall 
 
 
Illustration 6:2 
Outline of Roundhouse #1 Foundation  
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Illustration 6:3 
Exterior of the Southern Wall, Roundhouse #1 
 
 
This size is much smaller than the standard dwelling structure of the time, for a 
relatively isolated structure.  The two roundhouses of the Brion are not in close 
enough proximity to each other (Illustration 6:4) by Bronze Age Irish standards to 
definitely consider them occupied by the same community unit. In the Irish Bronze 
Age structures of the dimensions of those of the Brion would usually be found in a 
tight grouping of four or five similar structures.  The roundhouses at the Brion, by 
Bronze Age standards, stood alone. 
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Illustration 6:4 
The Space Between the Two Roundhouses from the interior of Roundhouse #1 
 
 
The two structures are also more than 50 meters (164 feet) apart, and are unprotected 
by defensive structures, neither of which are characteristic of Bronze Age settlement 
models.  In summary, the roundhouses at the Brion incorporate few of the elements 
typical of conventional Bronze Age dwelling structures.  It is, however, impossible to 
definitively rule out a Bronze Age date for these structures, because of their location 
on a steep slope at a high, exposed elevation.  
The opinion that the two houses of the Brion date to the Bronze Age was made 
on the assumption that the prehistoric fieldwall that bisects the land between the two 
structures was built in association with, and at the same time as, the roundhouses.  The 
fieldwall most likely dates to the Bronze Age (Theresa McDonald pers. comm., 2007).  
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There is little evidence to indicate that the complex of surrounding prehistoric 
fieldwalls is directly related to the roundhouses of the Brion.  On the surrounding 
hillside these prehistoric fieldwalls are most prevalent in areas with low platforms on 
which dwelling structures would have been built.  The Brion is the only visible 
example of an area north of the Deserted Village with structures present near 
prehistoric fieldwalls (Illustration 6:5).  The fieldwall that runs between the two 
houses of the Brion is also the only fieldwall that separates two houses, or house 
platforms, from each other. The remains of the house platforms associated with the 
fieldwalls, excluding those of the Brion, are all organized in the Bronze Age tradition 
with two or three structures close together.  
 
 
The Deserted Village 
 
 
Illustration 6:5 
Placement of Roundhouse #1 and the Deserted Village  
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Iron Age dwelling structures in Ireland did not vary greatly from their Bronze 
Age counterparts, but the small changes that were made show shifting ideas about 
community and human interaction with the landscape.  With the improvement of 
masonry techniques, walls of dwelling structures in the Iron Age were most often dry 
wall stone construction (Illustration 6:6).  These structures mimicked those of the 
Bronze Age with their circular form with new materials, though the roofs are thought 
to have been identical.  
 
 
Illustration 6:6 
Late Iron Age Dwelling Reconstruction, Ireland 
(Ryan 1994c: 124)  
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In the Iron Age, however, the main focus of the house shifted from the fire pit central 
in the Bronze Age, to the doorway of the structure. The addition of a porch, or portico, 
to frame the east-facing doorways was used to highlight the new axis, which became 
the emphasis of the house (Illustration 6:7) (Pearson 1996: 123).  This trend can be 
seen in most Iron Age dwelling structures.  The porch visible on the western 
roundhouse (1) of the Brion is identical in form to a reconstructed Iron Age house at 
Butzer, England (McDonald 1997: 292).  In some cases, the side of the dwelling 
opposite the doorway was marked with large stones built into the construction of the 
wall; this further emphasizes the symmetry and importance of the linear axis 
(Illustration 6:8).  The idea of linear space was in opposition to the circular notions of 
living in the Bronze Age, where elaborate permanent fire-pits were built into the floor 
at the center of the structures (Eogan 1994: 102).   
 
 
 
Illustration 6:7 
Late Iron Age Dwelling Foundation, Ireland 
(Ryan 1994c: 124)  
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Illustration 6:8 
Axis of Roundhouse #2 
 
 
 The vast majority of doorways from Late Iron Age dwelling structures face 
east (Figure 6:4, Illustration 6:9).  This is thought to be for one (or all) of several 
reasons: to face the rising sun, to mimic religious structures, or to best avoid the 
prevailing winds.  It seems most likely that this was the best way to collect useable 
daylight and avoid the cold winds, but the similarity of this to the religious structures 
cannot be dismissed so easily.  Iron Age religious structures were large structures that 
looked much like dwellings in all but size, and were enclosed in circular earthworks.   
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Figure 6:4 
Entryway Orientation Late Iron Age, Ireland 
(Oswald 1997: 90) 
 
 
 
Illustration 6:9 
Axis of Roundhouse #1 
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The largest of these religious sites found and excavated was at the seat of the High 
Kings in Ulster (Figure 6:5).  The excavation at Navan Fort uncovered a structure 
almost 40 meters (131 feet) in diameter with many large interior posts to support the 
roof set in a circular pattern (Stanley and Moore 2004: 14). Other than the vast number 
of supports needed for the roof, the structure was much the same as Late Iron Age and 
Early Medieval houses, merely much larger.  In the earlier periods of Irish pre-history 
it is seen that dwelling structures and monumental structures for the dead mimic each 
other because these monuments are the houses of the deceased (Oswald 1997: 89-90).   
It is difficult to conclude whether in the Iron Age the dwellings are mimicking the 
monumental architecture or vice versa.  
 
 
 
Figure 6:5 
Navan Fort Reconstruction 
(Stanley and Moore 2004: 14) 
 
Along with the shift from the circular use of space to the linear use of space 
within the dwelling structures, in the Iron Age the same change can be seen in larger 
settlement patterns as well. Through the Middle Iron Age  (200 B.C.-300 A.D.) most  
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settlements were still enclosed in earthwork palisades; there are examples of 
unenclosed settlements in Ireland from 300 A.D. onward (Waddell 1997: 358).  In the 
Late Iron Age settlements also began to be laid out linearly with two or three houses 
spread out in a row instead of clumped together.  These linear rows of houses (Figure 
6:6) usually followed the contour of the land they occupied (Pearson 1996: 120). In 
the Iron Age, the use of different structures for different tasks stopped, perhaps due to 
or causing the spatial separation of dwelling structures.  All tasks required for daily 
life can now be seen in each individual structure.  With this linear separation of 
settlement, the size of the structures did not decrease immediately and it is still 
possible that two or three family units shared a dwelling  (Harding 2004: 95-96). 
 
 
 
Figure 6:6 
Iron Age Community Reconstruction 
(Fitzpatrick 1997:  76)  
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The Iron Age settlement of Bronxmouth, in western Scotland consists of three 
unenclosed houses placed linearly along a hillside.  The houses are platformed and 
have stone foundations (Illustration 6:10).  This settlement dates to the Middle-Late 
Iron Age (200 B.C.- 400 A.D.), built before Roman influence arrived in the area, and 
is an example of a dated site similar in form to the Brion.  The houses at Bronxmouth 
are slightly closer to each other than those of the Brion, but in size and form they are 
almost identical (Illustration 6:11, Figure 6:7).   
 
 
 
Illustration 6:10 
Late Iron Age Foundation, Scotland 
(Cunliffe 1995: 97) 
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Illustration 6:11 
Roundhouse #1 Foundation Platform 
 
      
 
Figure 6:7 
Two Examples of Late Bronze Age Sites Similar in Form to the Brion 
(Harding 1974: 41, Hill 1982: 13)  
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The structures at Bronxmouth (Figure 6:8) have approximately an 8 meter (24 foot) 
diameter living space, and were built on splayed platforms averaging 15 meters (50 
feet) in diameter (Hill 1982: 16).  While the settlement is in roughly the same form in 
both cases, the structures at Bronxmouth are 20 to 30 meters (65.5 to 99 feet) apart 
from each other, while the two structures at the Brion are approximately 50 meters 
(164 feet) apart.  It is also unlikely that other more temporary structures occupied the 
land between these two houses.  Other structures from this time would have been 
smaller roundhouses of wattle and daub construction, a type and form that would not 
stand on the steep incline of Slievemore Mountain.   
 
 
Figure 6:8 
Excavation Map of Late Iron Age Dwelling Foundation, Bronxmouth Scotland 
(Hill 1982: 16)  
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By the end of the Middle Iron Age (circa 300 A.D.) and through the Late Iron 
Age (300-500 A.D.), however, structures were decreasing in size, and further 
separation from neighboring structures can be seen in the separation of rubbish 
between nearby structures (Figures 6:9) (Pearson 1996: 119).  Community members 
no longer shared a common rubbish pile, or midden; instead, the residents of each 
structure created their own.  It is likely, then, that by the end of the Iron Age each 
nuclear family occupied a single structure. (Pearson 1996: 120) 
 
 
 
Figure 6:9 
Iron Age Dwelling Reconstruction 
(Cunliffe 1995: 44) 
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Except for the larger than average distance between the two houses of the 
Brion, the structures and settlement pattern seems to fit well into the Late Iron Age.  
The houses have stone platforms and stone foundations; both houses display east-
facing doorways (Illustration 6:12) as well as large stones built into the foundation 
opposite from the doorways.  Because many of the smaller stones have disappeared 
from the foundation circles without visible porches, it is difficult to determine where 
the entryway was located.  The porches present on both houses fit with the form and 
tradition of Iron Age dwelling structures.  The stones used in the doorways and 
porches of both houses are still more prominent on the landscape than any other 
portion of the foundation or platform.  The platforms on which both houses of the 
Brion were built are wider at the base, in much the same way platformed houses were 
built throughout the Iron Age (Ralston 1996: 141). 
 
 
Illustration 6:12 
Entryway of Roundhouse #1  
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The dwellings structures of the Brion are not enclosed.  While the majority of 
Iron Age structures were enclosed, it was not unheard of especially at the end of the 
Iron Age to find small, unenclosed settlements.  The few unenclosed Late Iron Age 
settlements in Ireland are of roughly the same dimensions as the houses of the Brion.  
The lack of such a feature therefore does not disqualify the Brion from a Late Iron 
Age date.  The other examples of unenclosed Late Iron Age settlements in Ireland are 
also in a complex of two or three houses organized linearly.  These settlements are 
also located apart from later settlements, such as the Deserted Village from the Brion, 
and are built slightly into a hillside. The northern walls of the platforms at Brion were 
built into the slope of Slievemore Mountain, and the southern walls were built up to 
level the slope.   
The one factor that does not fit the template of Iron Age settlement in Ireland is 
the distance between the two structures.  There are no dated examples of Iron Age 
settlements with a distance of over 35 meters (115 feet) between the two related 
structures.  The reason for this distance between the two houses may lie in the 
presence of the prehistoric fieldwall between the two structures and gullies present on 
the outer edge of each structure (Illustration 6:13).  
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Roundhouse #1 
 
 
Illustration 6:13 
Roundhouse #1 and the Stone Wall Separating the Two Roundhouses 
From the Interior of Roundhouse #2 
 
The wall zigzags through the land between the two structures at approximately the 30-
meter (98 foot) mark from the western house at its westernmost point, and the eastern 
roundhouse is only 10 to 15 meters (30 to 45 feet) from the eastern points of the wall.  
Gullies run down the sides of Slievemore to the west of the western roundhouse and 
the east of the eastern roundhouse; the gullies not only funnel water off the bog, but 
would also have eliminated the possibility of locating the entire complex to avoid 
segregation of the two structures by the prehistoric fieldwall.  If the fieldwall predates 
the structures of the Brion, as is suspected, its presence forced the distance between  
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the two houses to be made greater than the general ideals of a Late Iron Age 
community.   
The Middle Ages in Ireland began with the arrival of St. Patrick in the 5
th 
century A.D..  Through the Early Medieval Period settlement became much more 
nucleated and small single-family homes took precedence over the larger prehistoric 
dwellings.  While the corners of structures remained rounded, or corbelled, houses 
became more rectangular in form.   Individual garden plots also came into use, and 
while the agricultural land outside of villages was still held in commonage, the 
enforcement of personal property rights is evident.  The historic stonewalls in the 
Deserted Village vary greatly from their prehistoric counterparts, and follow straight 
geometric design.  At the Deserted Village, the function of historic walls is always to 
enclose a specific personal plot of land, not to simply divide large areas from each 
other as was seen with the prehistoric fieldwalls. The roofs of dwelling structures in 
the Medieval Period rested directly on the outer walls of the house. This is unlike the 
previous periods where they would hang over the walls, and on occasion be propped 
up by exterior supports.  Roofing material also shifted from turf and rushes to 
traditional thatching.  Settlement was still largely linear, with the majority of houses in 
a settlement lined up along a roadway or track (Illustration 6:14) (Edwards 1990: 22-
23). 
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Linear Settlement along a Roadway 
     
 
Roundhouse #1 
 
Illustration 6:14 
Linear form of the Deserted Village 
 
The houses of the Brion are not visibly rectangular, and while it would have 
been possible for these houses to be constructed in the first days of the Early Middle 
Ages, the landscape comprising the Brion does not display any Medieval 
characteristics.  The structures may have been built shortly before the beginning of the 
Middle Ages, or at the onset of the Middle Ages.  If the houses were occupied during 
the Early Medieval Period some sign of the Medieval ideas of land-use and the  
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construction of space on the landscape would be expected.  However, none have been 
found.  The Early Medieval Period is when the Deserted Village is thought to have  
begun.  It is possible, if not probable, that the residents of the Brion, as well as the 
houses that would have occupied the now barren prehistoric platforms across 
Slievemore Mountain, relocated to the Deserted Village.   
The movement of the population of Slievemore from dispersed homesteads to 
the nucleated settlement of the Deserted Village could have occurred for a number of 
reasons.  First, it was the national trend at the time; with the arrival of St. Patrick, 
agriculture in Ireland blossomed and it is the first time large-scale agricultural 
ventures were attempted.  With the evolution of large-scale agriculture and the need to 
better organize the labor force, settlement became nucleated.  A second possibility has 
to do more directly with St. Patrick.  St. Patrick, through his ‘Confessio,’ confirms the 
fact that he stayed for some time on Achill and the smaller surrounding islands of 
Inishboffin and Inishbiggle (McDonald 1997: 52).  It is possible that his presence, and 
the presence of his bishops, led to the foundation of the small church located in the old 
graveyard of Slievemore, which dates to the Early Medieval Period.  The church may 
have initiated the move of the population from the slopes of the mountain and the 
construction of a small, nucleated settlement near the new church.  
There is another factor in dating of the structures of the Brion.  The area the 
two roundhouses occupied is near small, natural deposits of tourmaline and magnetite.  
The site is also less than 500 meters (1,640 feet) away from a quartz quarry and 
deposits of rare mica, schist and limonite (McDonald 1997: 292).  This allows for the 
possibility that the structures of the Brion would not have fit snugly into the 
architectural and organizational confines of the Medieval Period because they were 
more along the line of industrial camps than settlements.  While it may be true that the  
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area of the Brion was selected for settlement in the Medieval Period due to these 
natural veins it seems highly unlikely that such permanent structures would not be  
built in the standard form of their time.  Also, the area may have been used as a type of 
industrial site before the Middle Iron Age, but only temporary dwellings were 
constructed.  
After abandonment of the Brion, farmers and landlords both used the 
remaining foundation walls at the site as animal pens. During the occupation of the 
Deserted Village landlords would take possession of a farmer’s cattle at the Brion if 
the farmer was in debt.  This was a form of ransom and the debt had to be paid before 
the cattle were set free.  This was especially harsh, considering that cattle were the 
main source of a tenant farmer’s wealth, and without them the farmer would most 
likely fail.  After the abandonment of the Deserted Village, and as Achill became more 
built up in the 20
th century, local farmers claim the foundations of the roundhouses at 
the Brion were used as sheep and cattle pens (McDonald 1997: 267).  Today the walls 
of the structures at the Brion look much too low to be used as animal pens, but it is 
possible that in the last 15-20 years the bog has filled in the structures considerably, or 
that temporary fences were constructed on the existing walls.  It wasn’t until the 1970s 
with the increasing diminution of booleying, or transhumant sheparding, that the Brion 
fell completely out of use (McDonald 1997: 267). 
Based on the architectural characteristics of the dwellings at the Brion, it seems 
that the last alterations to the structures were completed during the second half of the 
Middle Iron Age or during the Late Iron Age period, dating from between 1 and 500 
A.D..  It is possible that the structures were abandoned when the settlement at the 
Deserted Village began in the East Village, around 800 A.D..  The presence of 
opposing doorway features, a front porch, and no visible hearth all point to the 
importance of linear space at the site, which is a trend first seen at the end of the  
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Middle Iron Age.  This, along with the similarities seen between the structures of the 
Brion and other examples of known Iron Age sites, allows for a tentative date of 500 
B.C. - 500 A.D. to be assigned to the present structures.  The accuracy of this date, 
however, is as questionable as the form of prehistoric Irish dwellings is unvaried. 
Archaeological excavation has only just begun at the site (2006 excavation season), 
and thus far no datable material has been found.  Further study of land use around the 
structures at the Brion may allow for the assignment of a more precise date.  
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Chapter 7 - Methodology for Phosphate Testing at the 
 Roundhouses 
 
THE SAMPLE AREA 
A 75 x 35 meter (246 x 115 foot) grid was laid out to encompass the two 
roundhouses and the land between them (Illustration 7:1) to: 1) aid in determining 
whether these houses were part of the same community, 2) help ascertain the function 
of the structures, and 3) to assign the original occupation of the roundhouses to a 
specific time period.   
 
The Deserted Village      The Atlantic Ocean    Keel 
 
 
Illustration 7:1 
The Sample Area and the Deserted Village  
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A wall zigzagging roughly north to south bisects the area between the two 
roundhouses (Illustration 7:2), sitting slightly closer to the eastern roundhouse.  It has 
long been assumed by Theresa McDonald, Director of the Achill Archaeological Field 
School, that due to the construction style of the wall it is a prehistoric fieldwall (Figure 
7:1).  There are many other examples of solidly identified prehistoric fieldwalls in the 
East Village, and to a lesser extent the West Village.  
 
 
 
Illustration 7:2 
The Stone Fieldwall and Roundhouse #2 
 
If the fieldwall bisecting the sample area is indeed a prehistoric fieldwall, it not only 
would have been present when the roundhouses were occupied, but would predate the  
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structures.  If the fieldwall is not Neolithic, it may have been constructed at the same 
time as the roundhouses, or be part of a historic field system.    
 
Meandering Fieldwalls 
 
 
 
 
Figure 7:1 
Prehistoric Fieldwall Map, England 
(MacInnes 1982: 63) 
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Determining whether the fieldwall was present during occupation of the roundhouses 
would shed light on the time-period and function of, as well as the relationship 
between, the two structures. 
 
 
ROUNDHOUSE 1 
 
  Preliminary survey of the structures and sample area shows that Roundhouse 1 
is in better condition than Roundhouse 2 (Illustrations 7:3).   
 
Roundhouse #1  
 
 
Illustration 7:3 
View of Roundhouse #1 from Roundhouse #2  
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The masonry walls of Roundhouse 1 are still visible on the south facing, exterior wall. 
Due to the topography of the area, the south wall of Roundhouse1 had to be built up 
much like a platform to level the structure.  The summit of Slievemore Mountain is 
north of the roundhouses.  The apparent preservation of the exterior southern wall of 
Roundhouse 1 was due to the wider and deeper construction that was necessary for the 
wall to keep the encroaching bogland from toppling the structure as gravity pulls the 
bog southward.  The dimensions of Roundhouse 1 (at present ground level) are 
roughly circular with a diameter of 10.30 meters (31 feet) north-south and 12.80 
meters (38 feet) east-west.  Today, the interior of the structure measures 6.60 meters 
(19.5 feet) north-south and 7.90 meters (23 feet) east-west.  The doorway of 
Roundhouse 1 is recessed, meaning the doorway stones or pillars, are placed at the 
exterior edge of the foundation ring and large stones lined the entryway.   The door 
would have hung on the interior of the foundation wall, and was east facing.  The two 
doorway pillars are still upright and show slight grooves in the rounded top surface 
(Illustration 7:4).  Several of the entryway lining stones are also still present, and are 
smaller than the two pillar stones. 
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Entryway lining stones          Pillar stones 
 
 
Illustration 7:4 
Roundhouse #1, East View 
 
 
ROUNDHOUSE 2 
 
  Roundhouse 2 is barely visible on the landscape, present only as a shallow 
stone ring that has been almost entirely overgrown (Illustration 7:5).  Roundhouse 2 
does not have a clearly defined build-up of turf along the stones because Roundhouse 
2 occupies an area with a gentler grade than Roundhouse 1.  The slope of the land may 
also contribute to the lack of any visible masonry walls, as at Roundhouse 1.  If less  
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bulky walls were needed to keep the house standing, the walls constructed would not 
have survived as well.  
 
 
 
Illustration 7:5 
Outline of Roundhouse #2 Foundation, North View 
 
Roundhouse 2 exhibits opposing doorway features in the eastern and western 
walls (Figure 7:6).  On Achill, opposing doorways are only found in rectangular 
houses.  One of these doorway-type features is probably a mock doorway built to 
mirror the architecture of a true doorway, and the other is the doorway.  It is most 
likely that the east facing ‘doorway structure’ is in fact the doorway, as east-facing 
doorways were prevalent through most of Irish history (Oswald 1997: 90).  The form 
of Roundhouse 2 is slightly more oblong than Roundhouse 1, but still basically 
circular in nature.  The structure measures 14.20 meters (42.5 feet) north-south and  
  90 
9.00 meters (27 feet) east-west, with interior dimensions of 9.20 meters (27.5 feet) 
north-south and 6.30 meters (19 feet) east-west.  The one possible entryway pillar 
stone present on the eastern face of the structure does not show a definite groove, but 
much of the stone has been eroded away.  
 
Opposing Doorway-type Features 
 
 
Illustration 7:6 
Opposing Doorway Features, Roundhouse #2 
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PROCEDURE 
 
  Initially, to determine whether a phosphate field study was possible at this site 
and to check the accuracy of the chemical test, several samples were taken from 
around each roundhouse.  Phosphate testing is not always useful at a site when the soil 
pH is extremely acidic or basic.  Other factors also influence the accuracy of 
phosphate readings, such as the use of phosphate based fertilizers past or present.  
These initial tests were used to help lessen the concern for inaccurate testing due to: 1) 
the past (and current) sheep population, 2) the level of organic material constantly 
present in bogland soils, 3) the lack of an outfitted laboratory, and 4) my personal 
abilities in soil chemistry.  Samples were taken 5 meters (16.5 feet) from 1) the 
exterior wall of each structure in each cardinal direction, 2) at the base of the exterior 
wall in each cardinal direction, 3) in the center of each structure, and 4) at 10 meter 
(33 foot) increments spanning the land between the two roundhouses east-west.  The 
pH levels of the soil were also tested at this time to determine whether the chemical 
reagents used to field test for phosphates needed to be altered; no changes were 
necessary. 
The phosphate pattern detected at every dwelling structure will not be 
identical, but there are certain norms that can be expected.  Generally, space dedicated 
to sleeping and everyday living (with the exception of fire pits) will usually be kept 
clear of organic waste.  In any period, garbage can either be removed entirely, or 
merely pushed to the fringe of the living area to achieve this pattern.  The constant use 
of the land by modern shepards and their historic counterparts  (both let their sheep 
roam free on the sides of Slievemore Mountain) was not as problematic as originally 
thought.  Because sheep do not confine the excretion of fecal matter to certain areas on 
the hillside, concentrations of phosphates from this source were not detected.  The  
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overall, or natural blanket, level of phosphates was higher than the mineral phosphate 
level because of the presence of the sheep, but this did not interfere with determining 
which areas have more phosphates in general.  
The thick layer of bog vegetation, while difficult to dig through, does not affect 
the phosphate level of the soil below the current growth.  The addition of dead plants 
to an area will increase the phosphate level slightly, but in areas where the natural 
cycle of decay and re-growth is allowed to proceed no increase will be noted.  This is 
because living plants use as much phosphate as their decaying predecessors leave 
behind.  Phosphates are constantly being deposited and removed from undisturbed 
soil.  It is only when the phosphate level is increased by the addition of outside organic 
material that the phosphate level becomes elevated and discernable from surrounding 
soils. 
  The rectangular grid for the sample area was laid out using a Total station 
survey instrument and tied into the master grid for the Deserted Village.  Additional 
grid points were shot in from the zero point of the excavation.  Iron pins were used to 
mark 0, 25, 50 and 75 meters (0, 82, 164, and 246 feet) east-west and 0, 20, and 35 
meters ( 0, 65.5, 115 feet) north-south to keep the grid lines straight.  These pins were 
strung east-west with tape to form three parallel lines.  A moveable line was 
constructed with another tape.  The moveable line was then positioned north-south 
along the three tapes that ran east-west, forming a grid.  Samples were taken every five 
meters along this grid to determine if there were areas with increased levels of 
phosphates associated with these roundhouses (Illustration 7:7).    
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Illustration 7:7 
Collecting Soil Samples in the Study Area 
 
 
 
Samples were taken by removing the topsoil and the first ten centimeters (4 inches) 
with an auger before retrieving a small sample with the tip of a clean trowel to guard 
against contamination (Illustration 7:8).  If possible, samples were taken on dry days 
to reduce the time it would take them to dry indoors.   
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Illustration 7:8 
Collecting Soil Samples Surrounding Roundhouse #2 
 
 
Slight variations in texture of the soil were noted during collection.  The variations 
were dependent on whether the soil was taken from a rise or gully.  The several flat 
sandy areas that were found within the grid were manifestations of large, flat stones 
located near the surface.  These observations are not strictly archaeological in nature, 
but it is important to keep in mind just how much the bog dictates what we see.  
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In order to conduct this testing, I constructed a makeshift lab in the sitting 
room of the small apartment I rented (Illustration 7:9).  
 
 
 
Illustration 7:9 
Makeshift Laboratory, Keelwest Cottages, Dooagh 
 
The chemical reagents were mixed here; the chemicals were procured from the 
Lennox Laboratory Supply Company in Dublin. The only component I was not able to 
secure until several weeks after arriving in Ireland was distilled water.  The 
Laboratory Supply Company would not ship distilled water, although I was told I 
could come pick it up in Dublin if I wanted.  The local Secondary School Chemistry  
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Lab was more than willing to supply me with the distilled water, and luckily I could 
begin testing straight away.  
 The lab was outfitted with two plastic funnels, two 100 mL glass volumetric 
flasks, two clear glass beakers with dropper tops, two amber beakers with stoppers, 
two open-mouthed 80mL clear glass beakers, two plastic measuring tubes, four plastic 
water dispensary bottles, 100 plastic soil sample containers, HCl that was later diluted 
to a 5N solution, crystalline ammonium molybdate, and powdered ascorbic acid, three 
gallons of distilled water, a scoop, four packages of filter paper, a box of latex gloves, 
two boxes of KemWipes, a scale calibrated to read to the hundredth of a milligram, a 
compass, and a stopwatch. All of the flasks and beakers were labeled A and B to 
prevent contamination.  If the reagents were to come in contact, even the slightest bit, 
before the controlled test the results would be unreliable. 
Each soil sample, when returned to the lab, was screened through tightly 
woven mesh and laid out on separate plates covered with KemWipes to dry.  The 
screening helped to break up the soil, as well as remove the majority of the plant 
material in the sample.  Plant roots made up about 30% of most samples taken from 
the area surrounding the roundhouses.  The samples were dried for approximately two 
days, depending on how wet the sample was when it was taken.  Some of the samples 
could only be squished through the screen, and the larger clumps took quite a while to 
dry.  Meanwhile the soil sample containers were washed, dried, and wiped out with 
KemWipes before the dry samples were returned to their jars.  Once the samples were 
completely dried and stored, the phosphate test could be performed. 
  Reagent A is made by adding 30 mL of 5N hydrochloric acid (HCl) to 5 mg of 
ammonium molybdate dissolved in 100 mL of cold distilled water.  The standard 
dilution of HCl, called a 1N solution, contains 36.55% of concentrated HCl in distilled 
water.  A 5N dilution of HCl, therefore, is created by first adding the concentrated HCl  
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to distilled water.  After creating the 5N HCl, it is then possible to mix Reagent A by 
adding 30mL of the dilution of HCl to the dilution of ammonium molybdate.  The HCl 
is used to break any bonds the phosphates may have to other elements in the soil.  The 
ammonium molybdate bonds to phosphate and is used because the chemical can be 
dyed blue.  This makes the phosphates visible once the ammonium molybdate is 
bonded to the phosphates and the correct chemical is added to turn the ammonium 
molybdate blue (Illustration 7:10). 
 
 
 
 
Illustration 7:10 
Low and High Phosphate Level Results 
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  Reagent B is used for this purpose; ascorbic acid is one of the chemicals that 
will dye ammonium molybdate.  Five grams of ascorbic acid was dissolved in 100 mL 
of cold distilled water.  The ascorbic acid used was powdered instead of crystallized.  
This is to make sure the chemical dissolves completely without having to worry about 
the chemical creating crystallized silt covering the bottom of the volumetric flask.   
While Reagent A will keep for weeks, Reagent B needs to be re-made daily.  The 
solution is sensitive to light, and usually will be contaminated by the end of a days 
work.  Luckily, the contamination is easy to identify as blue patches will appear on the 
flask containing Reagent B or the solution itself will appear slightly yellow or green.   
(see procedure in Eidt and Wood 1974: 53-54). 
  In the procedure for phosphate testing laid out by Eidt and Wood, the samples 
do not need to be dried or screened, as it is a field test and meant to be finished on-site.  
From preliminary experimentation with phosphate testing using samples from the 
Duncan-Bower site at Enfield Falls, Robert Treman State Park, New York, I 
determined that while the results from an in-field soil test (when the test was 
performed as soon as the sample was taken) were understandable, I found the tests on 
dried and screened soil were much more uniform and easier to read.  Therefore, all 
samples taken at the roundhouses on Slievemore Mountain were screened and dried to 
remove bits of rock and plant material as well as to ensure consistent, clear results.  
  For the phosphate test to remain accurate each sample had to be weighed out to 
50mg before the test could be performed.  This ensures that the amount of phosphate 
in the samples represents the percentage in the soil.  A sheet of filter paper was placed 
on the scale and the calibration was re-set to zero before weighing the sample.  Then 
the soil was dropped on the paper using a sterilized scoop until 50mg was reached.  
The sample was then removed from the scale and placed on the prepared surface.  
Two drops of Reagent A were dropped onto the sample as the stopwatch was started.   
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The most important factor at this stage it to make sure equal amounts of each reagent 
are used.  The exact amount is not important, but it is important the entire sample is 
wet.  Normally two drops can sufficiently wet 50 milligrams of soil.  After 30 seconds 
Reagent B was added to the sample.  The test was run on one sample at a time to 
increase the reliability of the readings, it is best if the samples are watched intently to 
get a completely accurate reading of when the color begins to appear.  All of the final 
measurements and observations were taken two minutes after Reagent B was added to 
the sample.  The samples were then set aside and discarded. 
  Each sample was tested twice, with different batches of the chemical reagents.  
This was to make sure there was no contamination of the chemical reagents, to make 
sure they were mixed correctly, and to cut down on the margin of error of the 
experiment.  There were several samples that showed vastly different results between 
the two tests.  When these discrepancies occurred, the samples were tested twice more 
with different batches of the chemical reagents.  The final result was the outcome that 
occurred three quarters of the time.  This was a rare occurrence, and was most likely 
due to small pieces of different soils present either on the surface or on the scoop.  
   
 
METHODOLOGY FOR READING RESULTS 
 
In this section, the Eidt and Wood method for the classification of phosphate 
analysis results will be outlined.  This will be followed by a step by step delineation of 
what changes I have made to the pre-existing Eidt and Wood method, why I believe 
they were necessary, how these changes mitigate inherent errors, and how I dealt with 
controlling possible errors within this method. I will also outline how the raw data 
gained by phosphate testing the soil samples from the Brion were processed and  
  100 
analyzed to arrive at conclusions about landscape use around the two roundhouses, 
and the age of the structures themselves. 
In phosphate analysis the initial observations of each sample must be 
quantified and assigned a number.  Eidt and Wood set up a chart that encompasses the 
time it takes the color to appear, the length of the rays, the percentage of the rays, and 
the intensity of the color to identify the specific phosphate level of each sample (Table 
7:1).  This chart is used to fit the data into six distinct levels of phosphate content: 
 
Table 7:1 
Eidt and Wood Table for Spot Test Phosphate Values 
(Eidt and Wood 1974: 59) 
 
Phosphate value  1  2  3  4  5  6 
Time of 
appearance of 
rays 
120+  90-120  50-100  20-60  5-30  0-10 
Percent ring 
around sample 
0  0-50  50  75  100  100 
Length of rays 
(mm) 
0  0-2  2-3  3-5  5-8+  5-8+ 
Intensity of blue 
coloration 
none  Very 
pale 
pale  Medium 
dark 
dark  Very 
dark 
   
In this system, each set of figures for each soil sample fits into one of these six 
categories (Table 7:2). 
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Table 7:2 
Example of Phosphate Result that does fit into Table 7:1 
 
These are the values from the first testing of sample Number 75, July 3, 2006, where a 
phosphate level of 3 is indicated based on the Eidt and Wood chart.  This works 
wonderfully until, as is often the case, the data from a single sample will not fit nicely 
into one of these six categories. For this reason I have used a system of assigning a 
sample to a numerical phosphate level based on a system of quarter points.  This 
system further breaks down the phosphate levels of the samples being tested.  For 
example, sample 73 does not fit cleanly into any of Eidt and Wood’s six phosphate 
levels, but rather each component fits into a separate level (Table 7:3). 
 
Table 7:3 
Example of Phosphate Result that does not fit into Table 7:1 
 
Sample #  Time/sec  Color 
intensity 
Length/mm  % ring 
73  50  Medium dark  10  30 
 
 
 
In these instances I used a graded scale that depends on the average of each individual 
component level. At first, in this system, sample number 73 would be considered to 
have a phosphate level of 3.5., as calculated below in Table 7:4.   
 
Sample #  Time/sec  Color 
intensity 
Length/mm  % ring 
75  60  pale  3  50  
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Table 7:4 
Example of Computing Phosphate Results 
 
Sample #  Time/sec  Color 
intensity 
Length/mm  % ring 
73  50  Medium dark  10  30 
 
 
 
                      3     +        4          +             5          +             2    = 14    
                        14   ÷   4      =     3.5 
 
The sample is rounded to the nearest quarter point (Table 7:5). 
 
Table 7:5 
Example of Rounding Phosphate Results 
 
Sample #  Time/sec  Color 
intensity 
Length/mm  % ring 
134  40  Medium dark  2  30 
 
 
                         4            +           4       +            3             +            2   = 13 
 
           13     ÷      4       =      3.025 
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Normally, this number would be rounded to 3.0, but because there are two 
components registering a consistent phosphate level of 4 and the lower levels are 
spread out, this sample would be rounded to 3.25.   
  Due to the wide variety of the intensity of the blue color that appears during 
the spot test, I employed eight instead of only six shades of blue.  Once the color was 
broken down into more precise categories, the length of the lines and percentage ring 
around the sample could be equally partitioned.  I used these changes to create a 
modified phosphate level graph with sub-categories between each phosphate level 
(Table 7:6). 
 
Table 7:6 
Modified Phosphate Level Determinant Scale 
 
0  1  2  3  4  5  6  P Values 
.25  .75  1.25  1.75  2.25  2.75  3.25  3.75  4.25  4.75  5.25  5.75   
Time 
/sec 
110+ 
 
80-110  50-80  30-50  10-30  0-10 
Intensity 
of blue 
color 
Very very pale  V 
pale 
pale  M 
 pale 
medium  Medium dark  dark  V 
dark 
Length/
mm 
0  1  1-3  3-4  4  5-6  6-7  7-10 
Percent 
ring 
around 
sample 
>1
0 
10-30  35-70  75-90  100  
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Each sample was tested twice, and values between 0 and 6 were assigned to each 
result.  The two results were averaged to achieve the final phosphate level value for 
that soil sample (Table 7:7).  
 
Table 7:7 
Example of Computing the Final Phosphate Value 
 
 
 
 
There were some slight problems with contamination and human error.  There 
was possible contamination of sample 33 during test 5, visible in the fact that the 
result was spotted.  There was a probable miss-mix of the reagents used on samples 
25-48 during test 4, perhaps from inadequate ascorbic acid in reagent B.  The very 
faint readings of samples 25-48 from test 4 will not be taken into consideration.  These 
Test 1 
Sample # 
122 
Time/sec  50 
Color 
Intensity 
medium 
pale  
Length 
/mm 
4 
% ring  40 
P level  3.25 
Test 
Sample # 
122 
Time/sec  60 
Color 
Intensity 
pale  
 
Length 
/mm 
3 
% ring  30 
P level  2.75 
Final 
average 
3  
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were the only occurrences of results that were visibly contaminated or botched.  The 
use of different mixes of the reagents to test each sample twice helped to catch errors, 
and it can reasonably be said that these were the only laboratory errors.   
The value of each test reached from using the method outlined in Table 7:7 
was then plotted on a graph (Figure 7:2).  Known features, in this case the two 
roundhouses of the Brion and the prehistoric fieldwall, were then overlaid onto the 
same graph.  From this composite image, it is possible to detect and identify areas of 
increased phosphate concentration influenced by human activity.  It is then important 
to calibrate the phosphate level scale as it applies to the specific site in question by 
analyzing the map and identifying the cut-off number.  A cut-off number is the 
phosphate level that indicates the boundary between a concentration and unaffected 
land.  These can take the form of scatter, or fall-off, zones.  Fall-off zones are areas 
where phosphate levels are still elevated from the human introduction of organic 
material, but are found surrounding much higher concentrations.  In the case of the 
Brion this number is a phosphate level of 4.  Phosphate level 4 is much more prevalent 
than 4.25 or higher, and that the majority of concentrations higher than 4 are 
surrounded by several samples with a phosphate level of 4. The standard baseline for 
this site is level 3, due to the continued presence of level 3 concentrations in all areas 
except where gullies are located.   
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Level 4: Fall-off Level          Level 5+: High Phosphate Level 
 
Level 3: Baseline Level         Lowest Phosphate Levels 
Level 2: Gully Feature 
                                      N 
 
 
Figure 7:2 
Examples of High and Low Phosphate Levels once on a Graph, the Brion 
 
A complete projection map of phosphate levels, architectural features and 
phosphate concentrations was constructed.  This illustrates where the highest 
phosphate levels, and associated scatter patterns, can be found in relation to the 
structures discussed in the study (Figure 7:3). 
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                                                                                                                              N 
 
Figure 7:3 
All Identified High Phosphate Levels at the Brion 
 
  The mapping of the phosphate levels showed two distinctly different types of 
phosphate concentrations.  First are the concentrations directly associated with the 
roundhouse structures, and second are the smaller concentrations associated with the 
fieldwall separating the two structures.  It is not uncommon for all types of waste 
created by human occupation to be found in concentrations along fences or walls.  
This is primarily due to the need to keep high traffic areas clear of such waste.  These 
two components of the phosphates on site were put onto separate maps to be analyzed 
individually before they are examined together.  There is only one small concentration  
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that is ambiguous as to its association with the fieldwall, or the dwelling structures.  
Figure 7:4 is the map of phosphate concentrations associated with the dwelling 
structures. 
 
 
High Concentrations        High Concentrations 
 
Roundhouse  1                           Roundhouse 2 
N 
 
 
Figure 7:4 
Map of Concentrations Associated with the Dwelling Structures 
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The map of phosphate concentrations associated with the fieldwall (Figure 7:5) 
shows the elevated levels in the greatest concentration near the sharp corners of the 
fieldwall.   
 
 
 
N 
 
Figure 7:5 
High and Low Phosphate Concentrations Associated with the Fieldwall 
 
The concentrations are clumped rather than distributed along the entire fieldwall.  The 
presence of high levels of phosphates along one particular portion of the fieldwall has 
more to do with topography than human use of the landscape.  The length of fieldwall 
that stretches from 55 meters east, 10 meters south to 45 meters east, 20 meters (180 
feet east, 32 feet south to 148 feet east, 66 feet south) south occupies one of the flattest 
portions of this landscape, aside from the building platforms.  This would allow for 
organic material that was pushed up against the wall to get caught near the corners and 
stay there, instead of tumbling farther down the slope.  It is difficult to determine if the  
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deposits of organic material that created the phosphate concentrations associated with 
the fieldwall are contemporary with concentrations associated with the houses.  It is 
unclear if the present structures of the Brion are an indication of the first settlement at 
the site.  It is possible that earlier Neolithic structures occupied the area before the 
roundhouses.  If this were the case, the phosphate concentrations associated with the 
fieldwall may be from this earlier period. 
When the initial survey was completed I met with Simón Ó Faoláin, the 
Director of Excavation at the Achill Archaeological Field School.  After conferring on 
the results of the phosphate tests, the Director placed three trenches in the area in and 
around Roundhouse 1.  Trench 1, a one meter (3 foot) square, was placed to the north 
of the Roundhouse, near the sample area.  Trench 2 was also one meter (3 foot) square 
placed two meters (6 feet) east of the doorway of Roundhouse 1.  Trench 3 was 
located in the interior of Roundhouse 1 (Figure 7:6).  The northern and southern walls 
of Trench 3 were one meter (3 feet) long, but the eastern and western walls were two 
meters (6 feet) in length.   Trench 1 and 2 represent areas that showed increased levels 
of phosphates when tested initially.  The area surrounding Trench 3, however, showed 
relatively low levels in initial testing.  
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Trench 3    Trench 2    Trench 1 
 
 
Figure 7:6 
Map of Post and Stake Hole Pattern from a Similar Site, Ireland 
(Stanley and Moore 2004: 87) 
Delineation of Relative Location of Trenches at Roundhouse 1 
 
 
 Each trench was sampled for phosphate testing in multiple places, and when 
possible in all visible levels.  These samples were retrieved from the walls of the 
trenches, which were cleaned directly before sampling, using a trowel  When 
phosphate concentrations from soil levels in one trench or unit vary greatly, it is 
possible to suggest different uses for the site during these periods.  The use of a 
structure as a dwelling, then as an animal pen (not to be confused with a dwelling and 
an animal pen), was one of the most common prehistoric and early-historic 
progressions.  The drastic change from a surface that would have been cleared of 
organic waste to a surface covered in feces and other forms of organic waste, would be 
well preserved in the phosphate levels.    
  112 
Through phosphate testing of dried and screened soil samples it was possible 
to determine which areas within and surrounding the roundhouses would be best for 
archaeological investigation.  While archaeological excavation at the roundhouses has 
only just begun, the phosphate data also pertains to the interpretation of the landscape 
associated with the roundhouses.  These data were examined further to see if any 
landscape use patterns were suggested by the phosphate levels at the site.  These 
examinations and findings can be found in Chapter 8. 
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Chapter 8- Analysis of Results from the Roundhouses 
 
  During the analysis of data obtained through phosphate testing it is important 
to take every source of information, as well as possible errors, into consideration.  The 
conclusions reached through phosphate testing can only be valid with a clear 
understanding of all of the factors that contribute to a clean analysis of the data. This 
chapter is an in-depth discussion and analysis of the specific phosphate concentrations 
identified at the site of the Brion.     
 
 
ANALYSIS OF LEVELS ASSOCIATED WITH THE ROUNDHOUSES 
 
ROUNDHOUSE 1 
  The five groupings of concentrations of phosphates surrounding, and indeed 
within, Roundhouse 1 (Figure 8:1) have been grouped for several reasons.   There are 
many samples with readings of level 4 concentrations surrounding Roundhouse 1.  
These may be present because phosphate levels will always be elevated at a site of 
human occupation, and it is inevitable that areas with slightly elevated levels will 
surround elevated phosphate levels. When the occupants of a site place garbage into 
specific areas, there will always be some fall-off, where the amount of garbage 
dwindles, but is still evident.  Furthermore, it is possible that while some types of 
organic garbage were concentrated, others were scattered freely around the site.  
Third, over time the garbage midden area may have shifted.  In this analysis, the 
reasons for the identification of each concentration as a separate unit will be 
delineated, followed by a study of the pattern surrounding Roundhouse 1. 
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Roundhouse 1               Roundhouse 2 
    3   1       2       4                   5        7   6   
 
N 
 
Figure 8:1 
The Brion: High Phosphate Concentrations 
 
 
Concentration 1 
  Concentration 1 is the only concentration of phosphates surrounding 
Roundhouse 1 that shows a phosphate level over 4.75.  The grouping of several soil 
samples with phosphate levels of 5, 4.5, and 4.75 directly to the north of Roundhouse 
1 suggests that this is an area that was used as a midden.  The use of this area as a 
midden would have been to concentrate organic, and possibly other, forms of waste 
away from the heavy traffic areas of the settlement.  Because this concentration was 
found along the northern border of the study area, its extent is unknown.  In the three  
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other cardinal directions, Concentration 1 is surrounded by very low phosphate levels 
in all but sample number 62, which extends south from the eastern tip of 
Concentration 1.  This phosphate level reading of 4.5 has not been grouped with 
Concentration 1, although it borders the reading of 4.75 that is included in the 
concentration, because it also borders Roundhouse 1.   
  The presence of low phosphate levels in all other samples surrounding the 
three samples with high phosphate levels suggests a clear division of the use of space 
from clean area to garbage midden.  The samples surrounding Concentration 1 range 
from 1.5 to 2.5. This indicates that there was a clear separation between the dwelling 
structure, Roundhouse 1, and the associated garbage midden, Concentration 1.  It may 
have been advantageous for the people living in Roundhouse 1 to keep the organic 
waste produced by the settlement separate from the dwelling structure.  
Another possibility for the separation of Concentration 1 from Roundhouse 1 
by a distance of two to three meters (6 to 9 feet) may relate to type of roof that would 
have been part of Roundhouse 1. Thus far the architectural features of Roundhouse 1 
have dated the structure to the end of the Iron Age, in Ireland circa 500 A.D..  
Dwellings from this period through Ireland, Britain and Scotland all show similar type 
roofs.  Many reconstructions of Late Iron Age roofs on roundhouses in these areas 
show the roof extending down to the ground several meters out from the main walls of 
the structure (Figure 8:2).  In its most extreme form this type of construction is known 
as a ring-ditch house (Figure 8:3).  In this type of house the stone foundation ring and 
wall become an interior wall, with a small wooden wall at a lower level supporting the 
roof nearer to where it hits the ground surface.  Several of the structures that were 
noted as having similar form to the structures at the Brion, namely those at 
Bronxmouth, have been given such roofs in reconstructions of the dwellings.  At 
Bronxmouth the final wooden wall of the structure is three meters (9 feet)  away from  
  116 
the central stone ring.  This would explain the two to three meters (6 to 9 feet) of low 
phosphate levels in between the stonewall of Roundhouse 1 and Concentration 1.   
 
 
 
 
 
Figure 8:2 
Extreme Example of a Ring Ditch Roof, Reconstruction 
(Kendrick 1982: 140) 
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Figure 8:3 
Ring Ditch Roof Reconstruction (top) versus Standard Roundhouse Roof (bottom) 
(Reynolds 1982: 52, Waddell 1998: 209) 
 
 
Concentration 2 
  Concentration 2 was designated as a second concentration, apart from 
Concentration 1, due to its location against the stonewall of Roundhouse 1, just north 
of the entryway.   Upon first inspection it looked as though Concentration 2, at a 
phosphate level of 4.5, was a continuation of Concentration 1, which has an average 
phosphate level of 4.75 and included samples with levels of 4.5.  This does not take  
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into account, however, the presence of Concentration 4, which mirrors the presence of 
Concentration 2 on the southern side of the entryway.  Due to the presence of both of 
these samples equidistant from the entryway, and both against the wall of Roundhouse 
1, it is possible to infer that the deposits reflected in the phosphate levels have more to 
do with the entryway of the structure than the northern midden, seen here as 
Concentration 1.     
  Roundhouse 1 may have been a ring-ditch dwelling, or had the type of roof 
associated with ring-ditch dwellings.  Ring-ditch structures all had an arch chopped 
out of the roofing material at the doorway to allow for entry, because the roof 
extended to ground level.  This was especially true in the Late Iron Age, when porches 
were constructed in this space to frame the entryway.  This type of construction would 
have allowed some organic material to build up in the cavity created between the main 
wall of the structure and where the roof met the ground, on either side of the doorway.  
If this is the case, the scatter samples that I have associated with Concentration 2 may 
be a continuation of this concentration along the walkway into the house.   
The phosphate level 4 identified in sample 69 has been attached to 
Concentration 2 instead of Concentration 1 because Concentration 1 shows no other 
scatter, fall-out or otherwise blurry lines between high phosphate levels often 
associated with middens, and very low levels attributed to less intense human activity.  
This suggests that the boundary between Concentration 1 and the rest of the settlement 
was consistently cleared of organic debris.  If the level 4 phosphates found between 
Concentrations 1 and 2 originated from Concentration 2, then the boundary between 
Concentration 1 and the rest of the settlement holds.  It is reasonable to assume that 
the level 4 phosphates found to the east of Concentration 2 would have originated 
from Concentration 2 as this would have been an area with high levels of west to east 
traffic, entering and leaving the structure.    
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Concentration 3 
Concentration 3 is an isolated high level of phosphates located directly 
opposite the entryway of Roundhouse 1 on the platform for Roundhouse 1, and just to 
the interior side of the stonewall.   It is unlikely that the elevated phosphate levels in 
this sample can be attributed to the mere brushing of garbage up against the walls of 
the structure to clear the center.  This is improbable for three reasons.  First, the other 
samples taken from the interior edges of Roundhouse 1 do not show increased 
phosphate levels.  Contrary to this, all other samples taken from along interior walls 
show very low phosphate levels.  With Concentration 1, a possible midden, so near to 
the structure it is doubtful that the occupants of Roundhouse 1 would have kept any 
organic waste within the house structure, but rather would have moved the waste to 
the nearby midden. 
Second, the location directly opposite the door would have been exposed to 
more sunlight than any other part of the interior. There would have been no other 
openings to admit light.  Holes were not left in the roof to let smoke escape in these 
types of dwellings, to keep the thatch free of insects.  The area opposite the door 
would most likely have been reserved for the production or processing of food or other 
goods, such as wool.  If this area was used for the production of food or goods, then it 
would explain the elevated phosphate levels present there.  Food preparation would 
certainly leave phosphates in the soil from spills and drips.  The production of goods 
in an area can raise the phosphate level in several different ways.  The goods 
themselves can contain phosphates, if organic.  Wool, and any type of plant fibers are 
good examples of this.  Also, the increase in human activity in the area will indirectly 
increase the phosphate levels.  The areas people use regularly for activities are more 
likely to have higher phosphate levels.  The phosphates are augmented by eating, 
carrying organics in on clothing, and other less visible ways.  The increased phosphate  
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level against the interior wall opposite the doorway may be a result of the use of that 
space for cooking and crafts, due to the greater presence of light in that area.  Even if 
the area was not being used for craft or food production, it is probable that there was 
more human activity merely because of the extra light the area would have had year 
round. 
Third, if taken as a Late Iron Age structure, Roundhouse 1 would have been set 
up within a linear system of landscape use.  Most other structures throughout Ireland 
in the Late Iron Age show a distinct linear pattern of the use of space, portrayed 
through the use of mock doorways, or stones in the wall of these structures directly 
opposite from the true doorway, made to mimic a doorway.   The stones in the wall of 
Roundhouse 1 opposite the east-facing entryway are larger and more pronounced than 
the stones of the surrounding wall.  While there is no mock porch protruding from the 
exterior of the roundhouse in the west, as there are in more settled areas, the presence 
of larger stones could have emphasized the linear layout of the settlement.  In this 
case, certain organic objects may have been placed directly in front of the mock 
entryway to fulfill such a purpose, this adds to the phosphate levels. 
 
Concentration 4 
  Concentration 4 is, as previously stated, most likely due to the cutting back of 
the roof to create an opening for the doorway.  This action would have created a 
pocket on either side of the door that would have caught organic waste and allowed it 
to collect outside of any major traffic areas where it would have been cleared to the 
midden (Concentration 1).  It is important to note, in association with Concentrations 2 
and 4, that a level 4 concentration is present directly on the entryway of Roundhouse 
1.  I have not indicated this slight concentration on the map because the phosphate 
level registered is only that of a fall-out pattern, and I do not believe this level to be  
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linked with any of the surrounding concentrations.  The presence of a phosphate level 
of 4 in the entryway to Roundhouse 1 is most likely due to the traffic in and out of the 
structure, and not a spreading of adjacent concentrations into the entryway.   
 
Concentration 5 
  Concentration 5 does not have as high phosphate levels as Concentration 1, but 
is larger than Concentrations 2-4.  The average phosphate level is only 4.25, which 
barely qualifies the area as a concentration, but there are a large number of fall-off 
levels near Concentration 5.  The presence of level 4 phosphates in the soil 
surrounding Concentration 5, along with the fact that Concentration 5 does not have a 
very high phosphate level, suggests that this concentration is more of a scatter 
concentration, rather than a midden or deposit as seen in the previous concentrations.   
  The level 4 phosphates that surround Concentration 5 seem haphazard at best, 
until compared with the levels surrounding the prehistoric fieldwall within the study 
area, closer to Roundhouse 2.  It is possible that a fence was present between 
Roundhouse 1 and the visible stone fieldwall.  The presence of fall-out level 
phosphate contents directly beside very low-level contents can be seen surrounding the 
visible field wall; this is the same pattern that is present in the area just beyond the 
high concentrations of phosphates surrounding Roundhouse 1.  A fence may have 
been of stone that was smaller and easier to rob than the stone of the fieldwall still 
present.  These factors would make the fence impossible to see today.  The fence 
could also have been constructed of a material other than stone.  Trees are not 
particularly prevalent on this portion of Achill Island, but it would have been possible 
to get some wood to construct a small fence.  Also, sod from the bog could have been 
stacked to construct a meandering fence.  
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  If Concentration 5 was debris that had been scattered, and collected along a 
fence, or boundary wall, this would account for the relatively low levels of phosphates 
in the concentration as well as the widespread nature of the concentration, and the 
indefinable borders of the fall-out zone.  The presence of such a fence would also 
account for the large number of level 4 classifications between Roundhouse 1 and the 
visible fieldwall not associated with any higher concentrations.   
The phosphate concentrations surrounding Roundhouse 1 show a relatively 
simple use of land by the occupants of the roundhouse.  The phosphate analysis has 
identified five major concentrations of phosphate concentrations that, when examined 
together, can identify the main land-uses of the study area, and help to further define 
the style of the settlement on the site.  The highest concentration of phosphates 
surrounding Roundhouse 1 is located directly north of the structure, and has been 
identified here as a possible midden.  The three smaller concentrations, numbers 2-4, 
are all directly associated with the roundhouse structure.  Numbers 2 and 4 are both 
associated with the roof-structure of the roundhouse, surrounding the doorway and 
porch.  Number 3 is associated with interior activities, most likely food or craft 
production.  Finally, number 5 is a sheet scatter that may have been enclosed in a 
temporary wall enclosure. 
This possible wall, either wooden or constructed with small stones, could have 
enclosed a small garden plot.  The phosphate levels of Concentration 5 are too low for 
the wall to have been an animal pen, but the levels do support some type of 
agricultural endeavor.  The sheet scatter pattern may be an indication of some attempt 
at fertilizing the plot to increase growth.  If this is the case, the phosphate levels 
present indicate that the garden would not have been in use for very long.  It is 
possible that there was some attempt at a small garden on that plot, but the occupants 
of the site soon found that the topography and weather were not conducive to growing  
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even the heartiest of crops at a small scale.  The wall could also just have been used to 
separate space, and some organic debris collected against the fence.  A site 
reconstruction would show a large midden to the north of the structure, a ring-ditch 
type roof on the roundhouse, and a small fenced-in garden to the south of the structure. 
 
ROUNDHOUSE 2 
  The portion of land surrounding Roundhouse 2 that was included in the study 
area is on the western side of the structure whereas the land that was included near 
Roundhouse 1 was on the eastern side of the building.  The southern and eastern edges 
of Roundhouse 2 are not included in the study area, while the northern and western 
portions of land surrounding Roundhouse 1 lay largely outside of the study area.  
While this makes direct comparison difficult, it does give insight into how the area 
surrounding the two houses that was not included in the study area may have looked.  
It is important to keep in mind that Roundhouse 2 is far less well preserved than 
Roundhouse 1, and the majority of the stone foundation ring is barely visible. Only the 
larger stones still protrude from the bog.   
 
Concentration 6 
  Concentration 6 is the only concentration surrounding Roundhouse 2 to reach 
phosphate levels above 4.75.  The boundaries of Concentration 6 are clearly defined 
except to the southwest. There are several level 4 fall-out concentrations of phosphates 
surrounding Concentration 6 in this direction.  The area between Roundhouse 2 and 
Concentration 6 have very low phosphate levels, perhaps suggesting that, as with 
Roundhouse 1, Roundhouse 2 also had a ring-ditch type roof.   The phosphate levels 
indicating directional scatter were not expected surrounding this concentration.  It is 
important to note that in this area the fall-off levels are recorded where the incline of  
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the slope increases, and the topography of the ground may have much to do with the 
blurred border of Concentration 6. 
 
Concentration 7 
  Concentration 7 is located along the western interior wall of Roundhouse 2.  It 
is unclear how large this concentration is because the border of the study area bisects 
it.  This is a small concentration associated with the western ‘mock doorway’ of 
Roundhouse 2.  This concentration may be the result of food preparation or craft 
production located against the western wall.       
  While not as much of the land surrounding Roundhouse 2 was included in the 
study area as that surrounding Roundhouse 1, several interesting patterns were 
detected. Concentration 6 contained the highest level of phosphates found in the study 
area, suggesting the presence of a large midden to the north of Roundhouse 2.  This 
large concentration of phosphates also has a large area of drop-off towards the western 
edge of Roundhouse 2 and the prehistoric fieldwall.  This pattern is interesting, as this 
drop-off may be due to the midden skirting around the roof-structure of the 
roundhouse.  Usually against any sort of wall or divider the fall-off in phosphate levels 
will be seen away from the structure.  In this case, however, the directional scatter is 
towards both the roundhouse and the fieldwall.   
This pattern is also seen in the second concentration surrounding Roundhouse 
2, directly to the west of the structure.  This concentration shows directional scatter to 
the east, and towards the fieldwall.  The fieldwall cuts much closer to Roundhouse 2 
than Roundhouse 1 and many small phosphate concentrations are associated with the 
fieldwall.  None of the fieldwall concentrations, however, show directional scatter 
towards the fieldwall. Instead those that do show a fall-off all point away from the 
fieldwall, which fits into the average model.  This indicates that Concentrations 6 and  
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7 are associated with Roundhouse 2 instead of the fieldwall, and that the pattern may 
be caused by the topography of the area instead of specific human actions.  The large 
directional scatter of both Concentrations 6 and 7 are most likely due to the natural 
topography of the area.  
 
ROUNDHOUSES 1 AND 2 
  Similar phosphate concentration patterns can be seen in the areas to the north 
of Roundhouses 1 and 2, these are the largest concentrations surrounding the 
roundhouses.  It is likely that if more of the landscape surrounding the two 
roundhouses could be compared, those concentrations would also correlate.   The fact 
that the two largest concentrations in the study area are similarly located in relation to 
the roundhouse structures suggests that these two concentrations are the main garbage 
middens associated with each house. Concentration 1 has a clean boundary and 
Concentration 6 shows a considerable amount of fall-off.  This characteristic has more 
to do with the specific area each concentration occupies than differences in form and 
structure of the middens.   
The presence of two separate garbage middens instead of one large communal 
midden between the two structures further suggests the categorization of this site as a 
Late Iron Age habitation site.  Until the Late Iron Age, Irish prehistoric communities 
deposited all waste material together.  The practice of a shared garbage midden 
portrays a community that shared everything from land to large multi-family dwelling 
structures.  At the onset of the end of the Iron Age, at about 200 A.D., community 
organization became more individualized, with smaller dwelling structures, personal 
garden plots, and single dwelling garbage disposal.  No longer were entire 
communities using one large dumpsite, but each household was disposing of their own 
garbage separately.  
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  The small concentrations of phosphates that are present at the prehistoric 
fieldwall are an indication that garbage was allowed to collect in these corners.  The 
isolated scatter level concentrations that appeared between Roundhouse 1 and the 
visible fieldwall could then be identified as another possible fence structure.  A small 
fence, perhaps surrounding a garden, to the south of Roundhouse 1 is a further 
indication of a Late Iron Age organization of the landscape.  The small fence 
suggested to the south of Roundhouse 1 may not have been a complete enclosure, but 
served to separate space between the two roundhouses.  The specific area that 
corresponds to where the suggested fence may have been located falls outside of the 
study area.   
It seems possible that the small fence at Roundhouse 1 was constructed in 
response to the presence of the prehistoric fieldwall in the vicinity of Roundhouse 2.  
This possibility is further suggested by the presence of the isolated scatter 
concentrations identified with the presence of a wall as far from Roundhouse 1 as the 
prehistoric fieldwall is from Roundhouse 2.  It is also possible that a similar fence 
would have been constructed near Roundhouse 2 if the fieldwall had not already been 
present.  Either way, the similar patterns shown surrounding the suggested fence and 
the prehistoric fieldwall suggest that the two structures served similar purposes.  This, 
in turn, shows even more clearly that the occupants of the two roundhouses were not 
sharing plots of land, but acting within a less communal land-use system.  This system 
first appeared in Ireland during the Late Iron Age.   
The correlation between Concentrations 3 and 7 also indicate a Late Iron Age 
occupation date, as the presence of both concentrations at the western edge of the 
roundhouse structures further identifies the structures as Late Iron Age by stressing the 
linear configuration of the settlement. The high concentrations of phosphates in the 
western portion of each roundhouse may suggest production activity taking place  
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there.  These endeavors could have included food preparation, simple textile 
production, basketry and many others.  It is also possible that these high 
concentrations of phosphates indicate an activity that was used to further identify and 
stress the east-west linearity of the structures.   
The presence of high phosphate levels on either side of the east-facing 
doorway of Roundhouse 1 suggests a ring-ditch type roof structure.  The similar 
phosphate voids that surround Roundhouse 2, suggest the presence of a similar roof.  
It is also probable that if tested, similar phosphate patterns would be identified to the 
eastern side of Roundhouse 2 in the same manner as Concentrations 2 and 4 
surrounding Roundhouse 1.  This pattern, and its identification with a ring-ditch type 
roof, is suggestive of a Late Iron Age date for the Roundhouse structures.  These roofs 
are mainly found on larger structures that had a smaller stone foundation ring the roof 
rested on, and a ditch to the exterior of this ring.  The roof would then sit on the 
ground with a small wattle and daub wall cementing the roof to the ground surface.  I 
am suggesting a closely related type of structure here.  The scale of the roundhouse at 
the Brion is slightly too small for this type of roof.  But the ground is much more 
sloped that where these structures are usually found, and the general construction of 
the roof seems similar.  All of the identified structures with such roofs have been 
securely linked to the Late Iron Age.   
It is possible to suggest, from analysis of the phosphate testing results, that the 
land-use and construction patterns identified are of Late Iron Age in type.  It probable 
that, had the study area been enlarged, much of the same patterns as were visible 
surrounding one roundhouse would have been found near the other.  In all areas 
surrounding the roundhouses that correlated, the phosphate results uncovered very 
similar land-use patterns. Irish settlements before the Late Iron Age would not have 
been built with a fieldwall between them, pre-existing or not.  The Late Iron Age is  
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also the only time period where this use of space would have overlapped with the 
construction of small-scale roundhouses, as roughly rectangular houses are prevalent 
with the beginning of the Medieval Period, circa 800 A.D..   Even without clear 
archaeological evidence to link these structures with any particular period of Irish 
history or pre-history, phosphate analysis allows determination, with relative certainty, 
that the last occupation of these structures dates to the period of transition from the 
Late Iron Age to the Early Middle Ages, circa 500 to 1000 A.D.. 
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Chapter 9- Archaeological Testing at the Roundhouses 
 
The archaeological efforts that have taken place surrounding Roundhouse 1 
(Illustration 9:1) at the Brion are still in the very earliest stages. Unfortunately, the 
units at the Brion were opened at the very end of the 2006 excavation season, and the 
units were not completed before the end of the season’s work.  Additional testing was 
undertaken during a ten-day mini field school in March 2007.  This chapter will 
outline: 1) the excavation thus far, 2) how phosphate analysis influenced the 
excavation, 3) some possible explanations for what has been found, and 4) several 
suggested directions for further research. 
 
Roundhouse 1, under excavation 
 
Illustration 9:1 
Roundhouse #1, from the West Village 
 
  In August 2006, three units were opened surrounding Roundhouse 1 (Figure 
9:1).  Trench 1 was a 1-meter by 1-meter (3 foot by 3 foot) unit placed east of the  
  130 
doorway of Roundhouse 1, in-between samples 69 and 70.  This unit was not put in as 
a result of the phosphate testing, but rather through archaeological reasoning that the 
movement of people in and out of the roundhouse would show up in the 
archaeological record.  There were no artifacts recovered from this unit.  The depth of 
the unit, at 80 centimeters (31 inches) may not have reached the occupation level 
associated with the occupation of Roundhouse 1.   The phosphate analysis of this area 
showed average levels of phosphate content, which cannot be associated with any 
important archaeological features in that specific area.  It is possible that this area was 
kept clean of organic and archaeological debris, and there is not much in the way of 
tangible remains to be recovered from this unit.   
 
Trench 3    Trench 2    Trench 1 
 
 
Figure 9:1 
Map of Post and Stake Hole Pattern from a Similar Early Medieval Site, Ireland 
(Stanley and Moore 2004: 87) 
Delineation of relative location of trenches at Roundhouse 1 
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Trench 2 was a 1-meter by 1-meter (3 foot by 3 foot) unit placed in the center 
of the high phosphate concentration to the north of Roundhouse 1, suspected to be a 
midden.  Trench 2 was placed in this location because of the phosphate analysis in the 
hope of uncovering a midden that included all types of household material in addition 
to the organic waste.  After several days of excavation only one very small piece of 
worked stone was recovered from the unit.  At this time, however, at 1.03 meters (40.5 
inches) below grade the unit was just becoming deep enough to hit a late Iron Age or 
Early Medieval surface, having done nothing more than remove the accumulated 
layers of bog that had grown over the Late Iron Age/Early Medieval surface.  This 
suggests that the occupation level was not tested during the regular 2006 season. As 
excavation of this unit was stopped after only one week due to the end of the 
excavation season, nothing further was recovered.    It is also possible than any 
organic material responsible for the high phosphate levels at that site have long 
decomposed, and are not visible from the surrounding soil.  The presence of seven 
micro-levels, here meaning levels less than four centimeters (1.5 inches) thick, can be 
seen as an indication of the presence of a long since decomposed midden.  The acidity 
of the bog soil on site makes the chance of recovering any biodegradable material very 
low.   
The stratigraphy uncovered in each of these two trenches was only slightly 
different; common throughout, however, was the very thin and incomplete nature of 
the soil levels. Trench 1 exposed ten levels before hitting a potential sub-soil.  Each of 
these levels was different, ranging from levels of hard packed silt and sand to levels of 
natural growth of the surrounding peat bog.   Trench 2 was much the same in the 
upper levels, but instead of reaching possible subsoil, the 8
th level of Trench 2 was 
firm black sandy silt with occasional inclusions of stones of all sizes.  The site director 
listed this level as possible cultivation soil.  Feature C729 was cut into this level, and  
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was a cutting, or ditch running west-northwest to east-southeast through Trench 2.  
The bottom of this partially exposed ditch sloped down towards the foundation of 
Roundhouse 1.  While this feature is classified as a possible agricultural feature, it 
seems much too close to the foundation wall of Roundhouse 1 for such activities.  
Instead, it seems likely that the feature has to do with the roof structure that would 
have been attached to the house, and could possibly have hit the ground in this area.  
This would then suggest that the firm black silt with stone inclusions may be organic 
in nature, and was deposited against the roof of the structure (Ó Faoláin 2006: 62-72). 
  Trench 3 was a 2-meter (N-S) by 1 meter (W-E), (6 foot by 3 foot) unit spaced 
squarely in the center of Roundhouse 1.  This unit was not put in as a result of the 
phosphate analysis.  The field director chose this location to test inside the 
roundhouse.  This unit did not recover any artifacts, but instead came down on a thick 
layer of what seemed to be compacted animal feces, most likely bovine due to the 
tradition of keeping cattle in the structures.  The beginning of this level was found 
approximately 25 centimeters (10 inches) below the present surface of the site.  I 
believe that this stratigraphical level is representative of the 19
th century, when the 
structures of the Brion were used as cattle pens.  At that time the Deserted Village was 
part of the O’Donnell Estate.  The levels above this may reflect the amount of bog 
development since the early 1840s.  It is possible that after this level has been 
removed the Iron Age or Early Medieval occupation surface will be revealed.   
Trenches 1 through 3 were put in after only the first level of analysis of the 
data was retrieved from phosphate testing.  It is possible that the units would have 
been put in differently if the director of the excavation was thinking of the Brion as a 
Late Iron Age landscape.  The units were instead placed based on Bronze Age patterns 
of landscape use.  To better test the theory that the Brion does in fact date to the Late 
Iron Age, excavation should concentrate on the western portion of the interior wall  
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and the areas directly north and south of the doorway of the structure.  Trenches 1 and 
3 should also be continued in an attempt to locate the occupation level and excavate 
into sterile soil.  Taking the results from the phosphate level into account, there is no 
real reason to continue the excavation of Trench 2.  It may also be instructive to shovel 
test the area south of Roundhouse 1 where the second largest concentration of 
phosphates is located.  This would help to determine if there is a difference in levels 
and assemblages that may indicate an enclosed versus open land use.  
It is possible that many artifacts of an archaeological nature were not found in 
this area because the unit was placed in the center of the structure with the hope of 
uncovering the hearth associated with Roundhouse 1.  If a Late Iron Age date is 
correct for the roundhouses of the Brion, then the hearths associated with these 
structures will not be centrally located, but instead the central axis of the structures 
will be clear of archaeological debris.  It is possible that some architectural features, 
like the postholes associated with the central roof supports, will be located, but 
excavation in this area is not likely to uncover great indicators of human activity.  If 
Roundhouse 1 is found to date from after the beginning of the Medieval Period the 
hearth would be located against one of the walls of the structure (Barry 1987: 46). 
  The stratigraphy of Trench 3 was vastly different from the two trenches located 
on the exterior of the Roundhouse.  The levels present inside the structure were much 
thicker, because the foundation walls retained the soil within. Levels 1 and 2 (context 
numbers C700 and C726) were both highly organic.  Level 2 contained an increased 
number of sand lenses, and green/black mottling, but these features were present in 
Level 1 as well.  Level 2 also contained patches of off-white grit.  Level 3 was black 
silt sand with inclusions of charcoal; this level also covered the entire trench with a 
maximum thickness of 10 centimeter (4 inches).  Fourteen lithics were recovered from 
this level, three pieces of worked flint and 11 pieces of worked quartz, none of which  
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were recognizable tools.  The presence of these lithics as well as several other features 
identifies this level as the occupation level for Roundhouse 1 (Ó Faoláin 2006: 62-72). 
  The features uncovered within Level 3 (context number C733) were five post-
holes, double post-holes, stake-holes or double stake-holes.  These features generally 
followed the arc of the foundation wall, although they are not located directly at the 
base of the wall.  It is mostly likely that these holes were made by a ring of timbers 
constructed to support the roof.  This is a common feature in the majority of 
roundhouses constructed in Irish prehistory.  These posts and stakes would have held 
the roof timbers in place, and taken some of the weight from the walls of the structure. 
The identification of the occupation level at the center of the roundhouse did not 
uncover a hearth, although much charcoal was found. The absence of a hearth at the 
center of the structure is a further indication that the occupation of Roundhouse 1 does 
date to the Late Iron Age at the earliest (Ó Faoláin 2006: 62-72). 
Other sites that are similar to the roundhouses of the Brion in form date to the 
Late Iron Age.  They have been fully excavated and all report that there were little to 
no artifacts recovered inside the houses (Ralston 1996: 141, Lynn 1994: 87, Hill 1982: 
15).  This pattern holds true for small unfortified settlements dated to the Late Iron 
Age, while larger fortified settlements such as hill-forts have yielded more in the way 
of material culture (Harbison 1988: 151-154).  The dating of unfortified structures to 
the Late Iron Age is reliant on the identification of architectural form.  The 
excavations completed at Bronxmouth and other similar sites throughout Scotland, 
England and Ireland all claim a complete lack of artifacts surrounding the stone 
foundation ring (Ralston 1996: 141, Hill 1982: 15, Lynn 2003: 20, Triscott 1996: 
119).  This pattern may be applied to Roundhouse 1 to explain why no artifacts have 
been clearly associated with the occupation period of the structure.  This tendency 
only magnifies the important of phosphate testing to identify Late Iron Age structures.   
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  It is important to continue the excavations at Roundhouse 1.  At this point there 
are no objective hypotheses for the date, use or occupation of the structures, only 
speculation.  This is due to the archaeological recovery of very few artifacts from 
similar Iron Age sites. I would suggest the following strategy: the complete excavation 
and mapping of the walls of the structure.  The architectural data would allow 
comparison of Roundhouse 1 to the Iron Age structures at Bronxmouth (Figure 9:2).  
With a compete plan of Roundhouse 1 it would be possible to examine all of the 
architectural features present and arrive at a more complete understanding of the 
structure that could then be compared to maps from Bronxmouth.   This seems to be 
the most viable method for dating Roundhouse 1 available. 
 
 
 
Figure 9:2 
Bronxmouth Foundation Floor Profile 
(Hill 1982: 16)  
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  While the archaeology at Roundhouse 1 has only just begun, it is possible to 
explain why nothing has yet been recovered, and to suggest areas for further 
excavation. It is entirely possible, based on other Late Iron Age excavations, that not 
much in the way of an artifactual assemblage will ever be recovered from the Brion if 
it is from the Iron Age.  Archaeological studies of similar sites such as Bronxmouth 
can also be applied to the site of the Brion to aid in the determination of what areas 
should be excavated.  Understanding the artifact distribution patters of comparable 
Late Iron Age and Early Medieval sites would help to provide a secure date for the 
structures by showing where the majority of the archaeological information could be 
found. The excavation of the dwelling can be used to identify architectural form.  It 
seems, however, that the settlement pattern is where most of the important information 
lies. With further phosphate analysis of the landscape, it may be possible to create a 
working reconstruction of the site in time and space. 
  The archaeological work continued at the site of Roundhouse 1 in March 2007 
during a ten-day field school experience run by the Achill Archaeological Field 
School for a group of Cornell University students (Illustration 9:2).  For the days the 
students were on-site, excavation centered on a new trench that was opened up 
bisecting the north wall of Roundhouse 1. Trench 4 measures 4 meters  (12 feet) 
north-south and 2 meters (6 feet) east-west.  While the students did not reach the 
occupation level of the site identified by the previous excavations, the foundation 
stones of the north wall were identified and a very interesting phenomenon was noted 
about the placement of the wall.  Trench 4 was placed bisecting the north wall of 
Roundhouse 1 for several reasons. 
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Assumed position of foundation stones       Excavated foundation stones 
 
 
Illustration 9:2 
Cornell Students Excavating Trench 4 at Roundhouse #1 
 
First, due to the slope of the surrounding land to the south, the area directly to the 
north of the structure would be the most likely area to find undisturbed levels. The 
house wall would effectively be holding them in place.  Second, at grade there were 
almost no foundation stones exposed along the presumed line of the northern wall.  
Third, being the farthest uphill, the north wall would be the least susceptible to 
waterlogging.  
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Context 1    Roundhouse 1 exterior 
Context 4        Context 2        interior 
  North Wall (collapsed)    Context 3  Context 5 
 
Illustration 9:3 
Trench 4, Roundhouse 1 excavation 
Collapsed North Wall 
 
 
  The north wall has collapsed inward along the western edge of the trench 
(Illustration 9:3).  When uncovered, the north wall was also much straighter than 
originally believed.  The wall also turned out to be farther north than thought by 
reading the imprint of the structure before the sod was taken off.  This was due to an 
unforeseen build-up of very black peat on the interior side of the north wall 
(Illustration 9:4).  After archaeological excavation, the structure was found to be more 
rectangular and larger than originally believed. 
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Ridge formed by build-up of turf      Foundation of the north wall 
 
 
Illustration 9:4 
Turf Deposit and True Location of North Wall 
   
These insights into the true dimensions and shape of Roundhouse 1 both 
clarify and confuse the issue of assigning a date to the structure.   A larger dimension 
suggests Late Iron Age construction, but a more rectangular shape points to a 
Medieval date (Nick Brannon pers. comm., 2007).  It is also possible that the builders 
‘squared off’ the north side of the foundation to avoid the greater excavation effort 
required to make the foundation circular.  While much more is known about the 
structure and construction style of Roundhouse 1, from the point of view of assigning 
a fixed date to the structure, these new facts have only placed Roundhouse 1 even  
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more securely in the ambiguous interface between the Late Iron Age and the Early 
Medieval Period.  
  Continued archaeological endeavors at Roundhouse 1 are planned throughout 
the 2007 excavation season.  Through this excavation, the Achill Archaeological Field 
School hopes to uncover the occupation level in Trench 4 to get a better grasp of what 
is happening on the interior and exterior sides of the north wall.  This planned 
excavation, coupled with more intensive phosphate testing may be able to give a 
clearer idea of when the roundhouses of the Brion were occupied.     
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Chapter 10- Enfield Falls Case Study 
 
  The Enfield Falls case study was completed to better test the methods for 
phosphate analysis at a site where archaeological testing of the results could be 
performed quickly.  The phosphate testing at Enfield Falls was on a much smaller 
scale than the field research in Ireland.  This chapter covers the historical background, 
phosphate testing, analysis and conclusions of the Enfield Falls case study.   
 
HISTORIC BACKGROUND OF ENFIELD FALLS 
 
Enfield Falls was a rural hamlet located in Central New York State.  Enfield 
Falls lies within Tompkins County about 1.5 miles from the Ithaca city line.  Today 
the location of the former hamlet is within Robert H. Treman State Park.  The area 
where the hamlet of Enfield Falls was located is crossed with quickly running creeks 
that converge with each other.  This water contributes to several waterfalls as it runs 
through a steeply cut gorge close to the settlement site. These geological features 
provided Enfield Falls with two remarkable assets.  The first of these was easy 
accessibility to waterpower, and the second was a natural beauty that many would 
come to admire.  For these two reasons Enfield Falls became a hub of industry for 
local farmers and a location often visited by tourists. 
There is no archaeological or documentary evidence for Native American 
settlement in the area of Enfield Falls (Sherene Baugher pers. comm., 2007).  The 
earliest Native American sites that have been excavated in Tompkins County date to 
the Late Archaic period, 4000 B.C. – 1500 B.C. (Versaggi 1986: 8).   These sites are, 
for the most part, seasonal base camps.  The succeeding periods of Native American 
settlement in Central New York saw the rise of settlements along waterways, an  
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increased use of pottery, an increased dependence on plant products in the diet, an 
increase in trade networks, the rise of agriculture, and the development of the Iroquois 
confederacy (Versaggi 1986: 15,18).  Tompkins County was more specifically the 
territory of the Cayuga Indians, as part of the Iroquois confederacy (Costura 2002: 14-
16). 
Contact with European traders began in 1600 A.D.; these traders were 
predominantly French and Dutch (Versaggi 1986: 14).  Trade remained the main 
manner of contact between the Native American population and the European settlers 
in Tompkins County until the onset of the Revolutionary War.  At this time the 
Cayugas and their allies signed treaties with the British.  After loosing the war, the 
Native Americans who sided with the British were forced to cede their lands to the 
State of New York in 1789 (White, Englebrecht, and Tooker 1978: 502).   The 
Cayugas and their allies were relocated to Canada as their land was divided into 
military lots.  This allowed for the formation of the town of Ithaca, and surrounding 
towns and hamlets, through the area (Costura 2002: 16-17). 
The settlement of Enfield Falls began with the establishment of a sawmill on 
one of the many creeks and waterfalls in the town land south of the nearby settlement 
of Ulysses.  The area, with many fast flowing creeks and waterfalls, was ideal for 
water-powered production.  Several more mills, including a gristmill, sprung up in the 
area shortly following the success of the sawmill.  The establishment of such 
businesses led to an increase of population in the southern peripheral town lands of 
Ulysses, where the mills were located.  To accommodate this new nucleation of 
settlement the hamlet of Enfield Falls was formed in 1821 (Costura 2002: 17).  The 
settlement of Enfield Falls became a local center for farmers in the area, as the next 
nearest gristmills were located in Ithaca and Newfield, a considerable distance to haul 
grain at that time (Costura 2002: 17-18).  
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Other secondary businesses began to spring up in Enfield Falls as demand 
increased along with the population of the hamlet.  The Atlas of 1853 shows the 
settlement of Enfield Falls had a tannery, a carding factory, a shingle mill, a general 
store, a blacksmith shop and a hotel, which is the location of the study presented here.  
By 1882, the settlement was large enough to support its own post office, which was 
run out of the sitting room of the postmaster’s house.  The postmaster was also the 
blacksmith (Poppensiek 1990: 4).  
The Enfield Falls Hotel first appears on historical maps of Enfield Falls in 
1853, and was opened by the Wickham family (Costura 2000: 20).  Robert and 
Henrietta Wickham ran the Enfield Falls Hotel together until his death in 1865 
(Poppensiek 1990: 4). It is unclear how long Henrietta continued operating the Hotel, 
but the census records of 1870 list James Brown as hotelkeeper (Baugher 2001: 18).  It 
is possible that by 1870 Henrietta Wickham either had hired an innkeeper, or that 
ownership of the hotel had passed from the Wickham family.  In records dating from 
after 1870, ownership of the hotel is attributed to several different individuals, with the 
last hotelkeeper listed in 1894 (Costura 2000: 22). A report on the hotel in 1916 
describes it as burnt and demolished (Baugher 2001: 17).   
Robert and Henrietta Wickham were not native to Central New York, but first 
came to Enfield Falls to visit family friends in the 1830s (Poppensiek 1990: 4). 
Allegedly, Henrietta Wickham admired Enfield Falls so much the Wickhams bought 
much land in the hamlet through the 1840s and 1850s (Costura 2000: 22). The 
Wickhams eventually owned the gristmill, access to the gorge and spectacular 
waterfalls, and surrounding lands.  Under the direction of the Wickhams, the hotel 
flourished.  The area became known as a tourist destination as a result of the natural 
beauty of the area and the hospitality of the Wickhams.  Not only was the Hotel at  
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Enfield Falls a base for tourists, but it provided a center for the community of Enfield 
Falls and the surrounding countryside as well  (Costura 2002: 23). 
By 1915 the Enfield Falls Hotel had fallen into a state of disrepair.  When 
wealthy businessman Robert Treman visited the site at that time he was so shocked at 
the state of the property that he bought much of the land with the intent of refurbishing 
the paths and bridges and turning the land into a park (Baugher 2001: 19).  Between 
1916 and 1920 the Treman family bought 386 acres of land in and surrounding Enfield 
Falls (Poppensiek 1997: 1).  The Treman Family donated the land to the state in 1924 
for the creation of a State Park (Poppensiek 1997: 1).  Beginning in 1926, several of 
the buildings of Enfield Falls were restored, in addition to the other outdoor features, 
and many building were erected to aid in the stewardship of the park (Costura 2002: 
29-30).  During the Great Depression the Civilian Conservation Corps undertook 
much of the building of trails and structures.  The site still operates today as a New 
York State Park (Poppensiek 1997: 2). 
  In 1998, archaeologists from Cornell University under the direction of Dr. 
Sherene Baugher, began a multi-year project at Robert Treman State Park.  They have 
been excavating the various buildings from Enfield Falls.  The foundations, 
outbuildings, and associated yard features such as wells and middens are still buried in 
the park.  As a student at Cornell I was involved in the excavation of the Tryon House 
(2003), the Budd House (2004), the Wickham House (2005) and the Hotel (2005, 
2006).  My work on the phosphate study focused on the Hotel site.   
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PHOSPHATE TESTING AT ENFIELD FALLS 
 
  At the site of the Enfield Falls Hotel a grid, used for the excavation, was 
already in place.  The soil samples were taken using this grid.  This made it easy to tie 
the samples into the archaeological research on the site.  These samples were then 
processed with the help of the Cornell University Crops and Soils Department, 
specifically Professor Johannes Lehmann’s laboratory and staff.  The next section of 
the chapter will outline the methodology used to collect and test the soil samples from 
the site of the Enfield Falls Hotel.   
 
THE SAMPLE AREA  
  A line was run east from grid-point 523, and all measurements were taken in 
relation to this line, A (Figure 10:1).   Line A extended for 72 feet until it ran into the 
brambles that run along the southeastern portion of the site.  A second line, B, was laid 
east from grid-point 501.  This line was used only as a basis for transect lines, and no 
samples were taken directly off of Line B.  The samples were not taken at equal 
intervals over the entire grid due to the location of several past excavation units within 
the grid. 
 
 
 
 
 
 
 
 
 
  
  146 
 
 
 
Hotel Units      Midden Units   
Transect Lines from these points, east 
 
 
 
Figure 10:1 
Archaeological Overview Map of the Enfield Falls Hotel Site 
The Units and Shovel Tests in Red were from 2006 
 
First, samples were taken in six-foot (2 meter) increments moving along Line 
A and to the south.  Samples were not taken in the northwestern quadrant above Line 
A due the presence of the foundation of the Enfield Falls Hotel and the excavation 
units associated with the foundation.  To the south of Line A samples were not taken 
at six foot intervals where shovel testing had been performed. There were also several 
areas with a layer of blacktop close to the surface.  The blacktop on site is a remnant 
of a circa 1920-1930s parking lot that was present from its earliest park use.  Samples 
began to be taken north of Line A at six-foot intervals once past the extent of the 
current excavation.    
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In the 2005 excavation, the general location of the Hotel’s kitchen midden was 
identified.  The boundaries of this midden were not defined.  To aid in the 
determination of the boundaries of this midden, the area surrounding the midden 
excavation units were tested every three feet.  This allowed for the possibility of 
identifying the extent of the midden more clearly.   
 
THE HOTEL AND MIDDEN 
The Enfield Falls Hotel has been uncovered through the efforts of the 2005 and 
2006 excavation seasons of the Urban Archaeology class run by Prof. Sherene 
Baugher under class heading ARKEO 261 at Cornell University.  The north wall of 
the hotel was completely uncovered.  The eastern and western walls of the hotel have 
been located, but there was not enough time to excavate the entire length of these 
walls.  The hotel itself sits at the end of a tree-lined lane; the land associated with the 
hotel is thought to contain several outbuildings, the largest of which was probably a 
stable, uncovered in 1998 (Baugher et al, 2005).  The back yard of the hotel was 
relatively isolated from the rest of the settlement, as it occupied a bluff beside a stream 
to the south and would have been hidden by the structure of the hotel to the northeast.   
  The midden occupied part of this segregated backyard.  Presently, there is a 
steep slope that connects the raised plane where the midden is located to the path 
beside the stream to the south below.  It is unclear if the pitch of this slope was 
increased by the park service at all, or if this was the lay of the land during the time 
the hotel was in use.  The seemingly large extent of this kitchen midden may have to 
do with the function of the hotel as both a hotel for travelers and a restaurant for day 
visitors as well as travelers.  The land-use patterns of the backyard of the hotel, 
associated with the running of the hotel, are thus far entirely unclear.  From 
excavation, we know that there was a midden present, and from records we know  
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there was a stables for visitors’ horses, and there was most likely an outhouse as well.  
These outbuildings have not been identified, and the general extent of the midden is 
still unclear.   
 
PROCEDURE 
  The samples were recovered from the sample area by the use of a two-inch 
bore auger.  The first six inches of each sample was discarded, and the remaining soil 
placed into labeled plastic sandwich bags.  Once out of the field, the samples were 
removed from the plastic bags and set to dry.  After the samples were dry they were 
screened through 2 millimeter mesh and all plant and rock material was discarded. The 
samples were then placed in clean bags and brought to the Cornell Crops and Soils 
Lab in Bradfield Hall. 
  In the laboratory of Prof. Johannes Lehmann, of Crops and Soils, the two 
reagents were produced using the same method outlined in Chapter 8.  The refined 
version of the Eidt and Wood spot test was performed by first measuring out 50 mg of 
the dried and screened samples individually, then placing the sample on a round of 
filter paper.  Two drops of Reagent A were dropped from a glass pipette onto each 
sample individually, followed by two drops of Reagent B administered in the same 
fashion 30 seconds later.  The sample was then watched closely for two minutes, and 
the time when the first tinge of blue coloring became visible were recorded.  At the 
end of the two-minute maturation period, measurements of the length of the lines, the 
intensity of the blue coloration, the percentage of rings around the sample and the 
form the lines took was all recorded.  This process was repeated for each individual 
sample.  Each sample was tested twice to insure the accuracy of the results.  These 
results were then plotted onto maps to create a topography of phosphate levels, as can 
be seen in the analysis of the results in the following section.    
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ARCHAEOLOGICAL FIELD TESTING OF RESULTS 
 
  At the end of the 2006 excavation season at the site of the Enfield Falls Hotel 
two shovel tests were put in as a result of the phosphate analysis performed on site 
(Figure 10:2).  Both shovel tests showed characteristics common to kitchen middens in 
the artifacts recovered, but only one was converted into a unit, a 3 foot by 3 foot (1 
meter by 1 meter) square hole.  Shortly thereafter another larger unit was opened up 
directly beside the initial shovel test unit.  This section will discuss the reasoning 
behind the placement of these shovel tests and units as well as the findings and artifact 
assemblage recovered. 
 
Areas Excavated in Response to Phosphate Analysis 
Shovel Tests                   Units 
 
  622         623                   71         72 
 
 
Figure 10:2 
Enfield Falls Hotel Midden Area Units and Shovel Tests 
(Courtesy of Daniel Costura)  
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  Shovel Test #623 was placed in an area where the nearby phosphate levels 
were recorded fluctuating between 3.75 and 6 on the phosphate content scale.  More 
specifically, the test was located directly where a sample with a level six reading had 
been taken, situated directly between two readings of 3.75. This area lies to the south 
of Line A on the southern boundary of the study area.   This area is also directly south 
and east of the two major excavation areas where the majority of the midden material 
was recovered during the 2005 excavation season.  During the excavation of the two 
midden areas in 2005 it was unclear how far into the brush the midden extended.  By 
placing this shovel test near the edge of the slope present on the site today, the hope 
was to gain a clearer understanding of how dense the midden was at the fringe of the 
site.   
  Completion of this shovel test to a depth of 30 inches allowed for the 
identification of the area as part of the kitchen midden.  Large bone fragments were 
recovered as well as smaller pieces of ceramics, brick, coal, glass, and metal 
fragments, including nails.   The most impressive piece of bone recovered was that of 
a bovine knee joint.  The recovery of large pieces of bone explains why this specific 
area registered higher phosphate levels than the surrounding samples. This area does 
seem to be on the fringe of the kitchen midden.  For this reason the shovel test was not 
expanded into a unit to allow more time for the examination of the strange feature 
uncovered in Shovel Test #622. 
  Shovel Test #622 was placed in an area that displayed an interesting pattern of 
phosphate levels.  The western boundary of the midden was identified by the 
phosphate testing of the area, in accordance with further analysis of the assemblages 
recovered from the surrounding units during the 2005 excavation season.  The 
phosphate levels showed a clearly delineated curve in the line of the western boundary 
of the midden.  It is possible that this is an indication of where two separate middens  
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grew together.  The northern portion of the curve that cut into the midden showed a 
fall-off of phosphate levels to the southwest.  This pattern indicates a boundary 
associated with a concentration of organic garbage.  Another interesting characteristic 
of this particular set of phosphate levels was the presence of what seemed to be a void 
in the center of the northern concentration of midden-level phosphate readings.  The 
presence of two soil samples that had mid-level phosphate counts diagonal to each 
other completely surrounded by the highest phosphate levels is an interesting pattern 
that warranted further investigation.   
For these reasons Shovel Test #622 was placed at a high phosphate level 
between what seemed to be the interface of the western boundary of the kitchen 
midden and the void in the center of the midden level concentrations.  Within ten 
inches of the surface the shovel test came down on the corner of a stone that had been 
cut and dressed.  This stone occupied the southern half of the shovel test.  There was a 
thinner, flat stone present overlapping on top of this stone and to the north, but it was 
taken out immediately to facilitate excavation of the shovel test, as at the time it did 
not seem to relate to any other features present.   The pockets of dark, soft soil 
surrounding the large dressed stone, and directly below the smaller flat stone were 
artifact-rich.  Large quantities of bone, brick, coal, nails, and glass were recovered as 
well as small fragments of ceramics and other miscellaneous metal artifacts. The 
shovel test was immediately expanded into a unit, numbered 71, and three units were 
laid out each to the east, south and southeast of Unit 71.   
  Unit 71 was relatively clear of artifacts until the level where the large stone 
was uncovered in the associated shovel test was reached.  Here, a number of stones 
were located adjacent to the already identified cut stone.  Most of these stones were in 
the same plane as the first stone, but there were several sitting on top of the rough 
surface created by the majority of the adjacent stones.  All of the stones uncovered  
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were to the south of the stone originally uncovered (Illustration 10:1).  The west to 
east line of stone bisected the unit and the other stones south of this west-east line 
completely filled the remainder of the unit (Illustration 10:2).   
 
 
 
 
Illustration 10:1 
Excavation of Units 71 and 72 
(Courtesy of Daniel Costura) 
 
These stones, occupying level 2 in the stratigraphy of the site, were directly 
below the very tightly packed gravel that identifies the beginning of level 2 at this site.  
There are few artifacts in this gravel. Many artifacts were recovered from the softer 
soil beneath the level of gravel.  The assemblage was much the same as the shovel 
test, including large quantities of brick and bone, as well as coal, glass, and nails.  
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Illustration 10:2 
Top: Foundation Stones of the Enfield Falls Hotel, Eastern Wall 
Bottom: Possible Flooring Stones Present in Units 71 and 72 
(Courtesy of Daniel Costura)  
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Interestingly, the northern portion of the unit not occupied by the stones was largely 
devoid of artifacts. The soil in this portion of the unit was more yellow in color, and 
gravelly in nature.  It looked as though it could have been a trench cut through the site, 
although whether this was in association with the stone surface uncovered to the south 
of the feature, or due to later activity is unclear.   
The two units to the south and southeast were opened as one 3 foot by 6 foot 
unit, and numbered 72.  Unit 72 was opened to determine whether the conglomeration 
of stones in Unit 71 was indeed a surface of some kind or, merely a pile of rocks, 
perhaps from some outbuilding that was torn down in the surrounding area.  As with 
Unit 71, throughout Unit 72 there were not many artifacts recovered through the hard 
packed gravely layer.  It was not until the layer of large stones was reached that large 
quantities of brick, bone, coal, glass and metal artifacts were retrieved.  The layer of 
stones found in Unit 71 continued in Unit 72.  To the south the stones were solidly 
present at the same level and of the same variety.  In the eastern portion of Unit 72, 
however, the stones took a slightly different form.  While the stones were still large 
and flat, they were sloping downward and seemed to have a circular void that 
continued into the southeastern wall of Unit 72 (Illustration 10:3). The soil was very 
loosely packed within this circular void and was absolutely solid with artifacts, many 
of which were largely intact.  
  155 
 
 
Illustration 10:3 
Western View of the Circular Void, Units 71 and 72 
(Courtesy of Daniel Costura) 
 
Once the extent of the stone surface within these two units was determined, we 
removed several of the smaller stones on a higher plane than the majority of the 
stones.  After removing the smaller stones a more regular surface that was created by 
the larger stones was more clearly visible.  After clearing the smaller stones away it 
was possible to identify the layer created by the stones throughout the units as a 
surface that may have been the floor of a small outbuilding associated with the Enfield 
Falls Hotel (Illustration 10:4).  This was the extent of the excavation in Unit 71 and  
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the western portion of Unit 72.  The interesting features, both architecturally and 
artifactually, were recorded from the eastern three-foot square of Unit 72.   
 
 
Rough Floor Surface    Circular Void in Flooring 
 
 
 
 
Illustration 10:4 
Units 71 and 72 
(Courtesy of Daniel Costura) 
 
It will be important to continue archaeological excavation at the site of this 
potential outbuilding to determine the exact intent and function of the feature 
uncovered in Units 71 and 72.  Opening new units completely surrounding the western 
three feet of Unit 72 would show us a lot about the function and purpose of the 
possible outbuilding present in Units 71 and 72. These proposed units, more 
specifically, would be located to the north, east and south of the eastern half of Unit 
72.  The unit to the north would allow for further understanding of the trench located  
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north of the stone surface, and following along its northern wall.  The units to the east 
and south of Unit 72 would determine whether the stone surface continues around all 
sides of the circular void uncovered in Unit 72, and aid in determining the extent of 
the structure. The analysis of the phosphate results, as well as the results recovered 
from the subsequent archaeological excavation, is discussed below. 
    
 
BRIEF ANALYSIS OF RESULTS FROM ENFIELD FALLS 
 
The purpose of the phosphate analysis study conducted at the site of the 
backyard of the Enfield Falls Hotel was undertaken primarily to determine the extent 
of a kitchen midden that was located during excavation in the 2005 excavation season.  
During the excavation two separate concentrations of midden material seemed to be 
located separate from each other.  Because one of these concentrations was located at 
the fringe of the site and thick brambles blocked further excavation to the south 
followed by a steep incline, information on how far the midden extended to the south 
was unattainable. Any ambiguity of the extent of the midden in any other direction 
was inhibited only by the constraints of time.  
Soil samples were taken from the entire backyard of the Hotel (Figure 10:3) to 
establish the natural phosphate scale for this area in order to pinpoint the kitchen 
midden levels. Phosphate levels of 5 and over have been taken as midden levels upon 
analysis of the phosphate level results from this site.  This decision is based on 
analysis of the regularity and distribution of all phosphate levels across the site.  Level 
5 phosphate concentrations are rarely found alone without concentric rings of lower 
levels, and are often found in a line, which forms a distinctive barrier between lower  
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levels and those of 5 and over.  For these reasons level 5 has been taken as the lowest 
concentration identified as kitchen midden levels.   
 
 
 
 
 
 
 
 
Figure 10:3 
The Study Area in Relation to the Excavation Units 
(Map Courtesy of Daniel Costura) 
 
Only two areas of increased phosphate levels were found outside of the midden 
area (Figure 10:4).  These two areas are associated with modern use of the site, but do 
give interesting insight as to how the build-up of phosphates can be an indication of 
human activity.  The highest of these isolated modern concentrations was from a small 
area directly below a bar-b-que that was installed at the site as part of the picnic area 
still used on the site today.  The second concentration is more in the pattern of a sheet 
scatter and drop-off type pattern located at the head of the steps that lead to the picnic 
site from the parking lot, and trails off to the north of the head of the steps.  The  
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presence of these patterns at known present-day sites of increased human activity on a 
landscape is a good illustration of how phosphate analysis aids archaeological 
excavation in determining these patterns from the past.   
 
 
Hotel Excavation Area    Midden Excavation  Area 
Stairway   
       Bar-b-Que                  N 
 
Figure 10:4 
Delineation of Known Features at the Enfield Falls Hotel Site 
 
 
The samples taken from the area where the kitchen midden was located in 
2005 point to a much larger midden area than was originally expected. Not only do the 
results suggest that the midden was larger than current excavation indicated, but also 
that it may be, in fact, one midden. The boundary of this midden on the western side is 
defined by an easily recognizable line of level 5 phosphate concentrations, with 
slightly less elevated levels for a short distance in a westerly direction before the  
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phosphate levels drop to the low natural and low activity standards for the site (Figure 
10:5).  To the interior of this boundary line phosphate levels are elevated from 5 to 5.5 
and 6, with several anomalies that will be discussed shortly. 
 
   Midden Level Concentrations   Highest Concentrations 
Fall-off Concentrations            Fall-off Concentrations 
      N 
 
 
Figure 10:5 
Phosphate Concentration Map, the Southeastern Yard of the Enfield Falls Hotel 
 
The northern and southern boundaries of the high phosphate area are not as 
clean cut as the western boundary.  Encroaching vegetation dictated the location of the 
southern boundary.  The majority of the phosphate readings taken at the edge of the 
vegetation still show highly elevated levels of phosphate concentrations.  Shovel Test 
#623 was placed near the southern boundary of the site directly where one of the 
highest phosphate levels (in-between two lower level readings) was recorded.  It is 
possible to conclude, from the archaeological record, that this high level was due to  
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the presence of isolated high phosphate content material, which in this case was a 
large bovine knee bone. 
The northern boundary of the study area shows an increase of phosphate levels 
as well as a shift of the highest concentrations slightly to the northwest.  There are two 
possible explanations for this shift in pattern.  First, the midden may have been sloping 
to a rounded end to the north of the study area.  It is also possible however, due to the 
nearness of this portion of the midden to the historic lane, that increased traffic blurred 
the definition of the midden (Figure 10:6).  A build-up of organic material is 
commonly found scattered along the length of a roadway.  Here such debris and 
midden debris may have been mixing to blur the identifying markers of both patterns.   
 
 
Classic Fall-off Pattern    Increase of Phosphates, possibly due to blurring 
 
      N 
 
 
Figure 10:6 
Phosphate Concentration Map Identifying Midden/Pathway Fall-Off Pattern 
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It is possible that the large midden complex seen through phosphate analysis 
started as two or more smaller middens that grew together.  This would account for the 
meandering character of the boundary-lines (Figure 10:7) as well as the convergence 
of the level 5 contour in the center of the large midden mass.  
 
              N 
 
 
Figure 10:7 
Phosphate Concentration Map identifying the Midden Boundary 
 
 
This line may indicate where the two middens grew together.  While the majority of 
the southern portion of the midden was not tested for phosphate content, it is possible 
to identify this area as belonging to the midden through the results of the  
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archaeological excavation that took place there in the 2005 season.  Other excavation 
units from this season support the phosphate analysis results.  Units that were located 
to the exterior of the curves of the western boundary line of the midden, such as Unit 
4, did not show any signs of belonging to a kitchen midden.  
The one exception to the patterns established by this site occurs in the 
northwestern portion of the defined midden within the study area (Figure 10:8).  
 
    N           
 
 
Figure 10:8 
Phosphate Concentration Map Identifying Anomalies in the Midden Area 
 
 
This area shows a distinct void in the phosphate levels.  Two adjacent soil samples 
surrounded by samples that registered levels from 5 to 6 showed phosphate levels of  
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3.75, decidedly below the established standard for levels indicative of kitchen middens 
areas at this site. In cases such as these it is nearly impossible to narrow down the 
cause of the void without archaeological excavation.  This void may be due to 
underlying natural features that inhibited the build-up of human deposited organic 
materials.  It is also possible that some sort of outbuilding was located there that 
interrupted the normal scatter of organic material in some way.   
The shovel test and units that were put in on top of this feature in response to 
the phosphate analysis, uncovered a stone surface.  The phosphate levels of the soil 
sample taken directly to the north of the shovel test, as well as the sample taken to the 
northeast of this sample, were considerably lower than the surrounding levels due to 
the presence of the trench uncovered through the excavation of Unit #71.  The lack of 
artifacts in this trench accounts for the depressed phosphate levels in this area.  It is 
unclear whether this trench continues throughout the midden, but the phosphate levels 
suggests that the trench was truncated by the midden on either end.  This can be 
suggested based on the presence of high phosphate levels on either end of the oval-
shaped void in phosphate levels where the trench is located.   
  The highest levels of phosphates recorded from the soil samples proved to be 
directly above the circular void in the stone surface uncovered throughout Units 71 
and 72. Artifacts of the type recovered from within the void of stones along with very 
dark, if loosely packed soil, present in a circular void in a stone floor, suggests that 
this building may have been the outhouse associated with the Enfield Falls Hotel.  
Several other types of structures are, of course, possibilities.  The structure could have 
been almost any other type of outbuilding; another likely possibility seems to be that 
of a storage shed.  A course of midsized rough-cut stones would have been used as a 
floor for such a shed to keep items stored there off the damp ground.  
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  The feature found first through phosphate testing, and identified more clearly 
through archaeological excavation, shows how phosphate analysis can be used in 
conjunction with archaeology to better understand the use of a site.  Not only was this 
feature first noted through phosphate analysis, but phosphate analysis was also able to 
clarify the extent and form of the kitchen midden.  In archaeology, phosphate analysis 
is most important as a diagnostic tool for planning excavation.  In surveys where 
archaeology may not be completed it is also relevant for defining the boundaries of 
different land-use areas.  
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Chapter 11- Summary and Conclusions 
 
  Phosphate analysis aids in the identification of archaeological sites through the 
accurate and efficient detection of areas that were used by humans for the preparation, 
storage, and discard of organic materials. Phosphate analysis can influence the 
planning and execution of archaeological excavations.  Through simple field-test 
procedures phosphate analysis can broadly identify areas of archaeological 
significance, can pinpoint areas where organic material was deposited, and can 
produce maps that lead to a better understanding of the human pathways and 
habitation spheres of a site.  These applications make phosphate analysis relevant to 
any archaeological endeavor. 
  The procedure for testing for phosphates that has proved, through this study, to 
be most useful in the field of archaeology is a modified version of the Eidt and Wood 
test.  The changes made to this version of the phosphate test permit archaeologists to 
interpret the phosphate test results more clearly.  This in turn facilitates the delineation 
of a defined study area for further archaeological research.  Increasing the accuracy 
and readability of the phosphate field-test allows more archaeologists to save time by 
using phosphate testing to pinpoint areas of archaeological significance. This will help 
archaeologists by forming a more complete picture of a site through the creation of 
phosphate pattern maps for the areas where excavation is not planned.  
  Phosphate analysis can be used vertically as well as along the horizontal plane 
of a site.  Testing for phosphate levels from the different stratigraphic levels of a site 
can help determine in which of these levels human activity introduced the highest 
amount of organic debris.  This application of phosphate analysis is helpful for 
identifying occupation levels, and tracking changes in how areas of a site were used.   
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When used horizontally, phosphate analysis can only identify patterns from the last 
period of occupation.   
  High phosphate areas may not always be rich in artifacts, but can aid 
interpretation of the human use of a landscape.  Phosphate analysis is particularly 
relevant at sites where preservation of artifacts is not very good.  Organic materials 
decompose easily and quickly; this is especially true of sites that are subject to 
fluctuations of temperature and moisture, and sites where the soil is especially acidic.  
At sites with poor conditions for the conservation of organic material, phosphate 
deposits can be the only accessible record of organic remains.  By testing for 
phosphates at such sites, areas where organic material was present can be recognized. 
The identification of these patterns helps archaeologists to better understand how land 
was used.  This leads to the creation of a more complete model of the site and also 
facilitates in linking the site to a time period.  Specific land-use patterns can 
sometimes be identified as associated with certain time-periods.    
  Phosphate analysis is also relevant where no archaeological excavation is 
planned, but a general idea of past settlement configuration is needed.  If no 
excavation is planned for portions of a site, then phosphate analysis can offer a 
glimpse of how the parts of the site surrounding the excavation were used.  This is 
helpful on sites where there is a strict schedule dictating the timeframe of the project.  
In such cases, phosphate testing will make the archaeological excavation more 
productive by pinpointing areas that may be most diagnostic.  Phosphate testing can 
also give archaeologists a better idea of human interaction over the entire site, as 
opposed to only the areas where excavation takes place. 
  At the site of the roundhouses of Slievemore Mountain, phosphate analysis 
was used as a precursor to archaeological endeavors to aid in the identification of 
areas suitable for excavation.  Through analysis of the phosphate test results it was  
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possible to determine two such areas: the area opposite the doorway on the western 
interior wall of each roundhouse, and directly north of each roundhouse.  The 
recognition of a pattern is very important in archaeology.  These two areas can be seen 
as archaeologically significant because the occupants of both roundhouses were 
behaving in a similar manner.  Phosphate results must be viewed in conjunction with 
archaeological reasoning.  All interpretations of a site should be taken into 
consideration when deciding which areas to excavate. 
  In the case of the Achill Archaeological Field School excavation at the site of 
Roundhouse 1, the area to the north of Roundhouse 1 was the only high phosphate 
concentration to be excavated.  While no clearly identifiable midden artifacts were 
recovered, it is still possible to see this area as a midden because of the strata.  The 
presence of many, very distinct, thin levels suggests the repeated deposition of 
different types of garbage and waste.  To reinforce this conclusion, it would be 
important to excavate the corresponding area to the north of Roundhouse 2 and 
determine if the same configuration is present there.  This would secure the 
relationship between the two concentrations as middens, and thus the perception of the 
placement of middens to the north of dwellings as a pattern.   
  Excavation of the areas of high phosphate concentration along the western 
interior walls of the roundhouses may lead to a greater amount of archaeological 
artifacts.  Excavation there would also help bring to light the relationship between the 
activities and traditions of the occupants of the two roundhouses.  This area may prove 
to be more artifact rich than the midden area because this area may be associated with 
food or craft preparation and production.  These activities would lead to a greater 
deposition of artifacts that would be more likely to survive in the soil and conditions 
present on Slievemore Mountain.  Artifacts made of stone, metal, or ceramic are more 
likely to have survived than organic material.  I suggest excavation of these areas to  
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determine what tasks the space was used for, and if the occupants of both roundhouses 
were using the area along the western interior wall of the dwellings for the same 
purpose. 
  The phosphate results from the land between the two roundhouses were not 
investigated archaeologically, even though several phosphate level patterns were 
detected.  The land between the two roundhouses is not well suited to archaeology; it 
is rocky, uneven, washed out, and traversed with gullies.  It is also very unlikely, 
given the lack of artifacts located at the roundhouses, that any artifacts would be 
recovered from units in the land between them.  For these reasons I would not suggest 
putting in excavation units in the area between the two roundhouses.  The land should 
instead be probed with a series of shovel tests.  By shovel testing the isolated high 
phosphate concentrations it would be possible to locate any features associated with 
those readings.  Using shovel tests would be a time-efficient way to determine the 
accuracy of the phosphate test results and to locate any stone features reflected by the 
readings.  
  More intensive archaeological investigation and phosphate analysis are both 
needed to get a clearer picture of life at the Brion.  The continued excavation of 
Trench 4 will give a better understating of the architecture of Roundhouse 1, and 
illustrate the differences between interior and exterior deposits at the roundhouse.  
Further excavation units should be placed against the interior of the western wall of 
the roundhouse to determine what types of tasks were being performed there.  
Excavation should also be undertaken at Roundhouse 2.  The high phosphate 
concentrations to the north of Roundhouse 2 and along the interior of the western wall 
correspond to the high concentrations found at Roundhouse 1.  If these two areas were 
excavated at both roundhouses, conclusions could be reached about the function of the 
two dwelling structures and the interaction between the occupants.   
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  Phosphate testing at the Brion should now occur at much closer intervals in the 
areas within and directly surrounding the two roundhouses.  Due to the extent of the 
original study area, samples were taken every 5 meters (16.5 feet).  A phosphate study 
focused only on the two roundhouses should use an interval of 1 meter (3 feet) to 
better understand the phosphate levels and how they are associated with the features of 
the site.  This would more clearly identify the boundaries of the high concentrations, 
such as the midden and the workspace in the house, as well as the low concentrations, 
such as the ring around the house.  Important insight regarding the interface between 
low and high concentrations would be gained from such a study.  This information is 
important to the interpretation of the site because so few artifacts are being recovered 
from the archaeological excavation.   
  At the site of the Enfield Falls Hotel, phosphate analysis was used to locate the 
boundary of a known kitchen midden.  While the kitchen midden associated with the 
Enfield Falls Hotel was identified during field excavation, the extent of the midden 
was unclear.  Phosphate analysis was also used to locate areas of anomalies within the 
midden itself as a way of determining the form of the midden.  It was possible to 
create a boundary line for the midden from the phosphate test results because of the 
previous archaeological excavation.  When archaeological excavation has already 
taken place at a site where phosphate testing is undertaken, the information gleaned 
from that excavation is very important in the interpretation of the phosphate data.  
Because samples could be taken from known midden areas, it was then possible to 
assume that areas with similar levels also belonged to the known midden.  With this 
information a boundary line for the midden could be drawn.  
At the site of the Enfield Falls Hotel this information was used to select for 
excavation the areas within the midden that showed the highest phosphate 
concentrations.  Upon excavation of two of these areas it became clear that, although  
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the areas were both definitely within the kitchen midden, the phosphate levels were 
high for two very different reasons.  In one case the high phosphate level was the 
result of a cache of large animal bones located directly below where the soil sample 
was taken.  In the second case, where the phosphate tests showed very high levels 
directly beside relatively low levels, a small outbuilding was uncovered.   
With this validation of the results of the phosphate analysis for the site of the 
Enfield Falls Hotel, I do not believe further phosphate testing is necessary.  The vast 
amount of artifacts recovered from the kitchen midden already suggests that much 
more is to be gained from archaeological excavation than further phosphate testing at 
this site.  With the current phosphate maps of the site available to guide further 
excavation, and the boundary of the midden already identified, further phosphate 
testing would be extraneous.  An interval of three feet was used to positively identify 
the boundary line of the midden; no further clarification would be gained from 
repeating the tests at a smaller interval.  At the site of the Enfield Falls Hotel time 
would be better spent excavating than performing further phosphate tests.   
It is very important to the future of phosphate analysis in archaeology that the 
accuracy of the modified Eidt and Wood spot test be compared to laboratory test 
results.  This evaluation would determine what degree of clarity the modified Eidt and 
Wood test was offering archaeologists.  Such a comparison is planned for the second 
week of May, 2007.  The Cornell University Crops and Soils Department is running 
phosphate tests on soils for the laboratory portion in their introductory class. After 
these classes are completed I will be allowed access to the same soils to run the 
modified Eidt and Wood test on them.  A comparison of my results from the modified 
Eidt and Wood test and the laboratory test can then be compiled.  This important 
assessment will allow me to draw conclusions about how accurate the modified spot 
test is compared to the laboratory method, and to establish the validity of the spot-test.   
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It is likely that while the laboratory will give more specific results, the spot-test will 
still be accurate and precise enough for an archaeological purpose. 
  Phosphate testing can help archaeologists in a variety of ways.  The 
identification of phosphate levels on a site can save time and energy by allowing the 
archaeologist to make a more educated decision about where to dig.  Phosphate testing 
on various scales can be used to reach different goals.  If no archaeological excavation 
has been performed at a site, general phosphate testing with a large interval between 
samples can be used in the same manner shovel testing is used today: to pinpoint areas 
of archaeological interest.  Specific phosphate testing, with samples taken nearer to 
each other, can be used to locate boundaries between areas that were used in different 
ways.   Specific phosphate testing is more applicable on sites where areas of 
archaeological significance have already been identified through excavation.  If 
phosphate analysis became common on archaeological sites it would allow for the 
creation of a database of phosphate patterns.  The compilation of such a database 
would aid archaeologists in the understanding of not only how their own site 
functioned on a day-to-day basis, but also how similar contemporary sites differed 
from each other in the organization of community space. 
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APPENDICES A-E – Raw Numerical Phosphate Test Data 
Collected During the 2006 Summer 
Excavation Season, Ireland  
 
 
APPENDIX A- Initial Test Results at Roundhouse 1   
             
             
             
SOIL SAMPLES           
number  location  Munsel  time/sec  color 
length/ 
mm  form 
             
Test 1             
1  5m E, E wall  10YR 2/2  30 
med  
pale     
2  5m N, N wall  10YR 2/1  30 
med 
dark     
3  5m W,W wall 
10R 
2.5/1  30 
med  
pale     
4  5m S, S wall  10YR 2/1  30  pale     
5 
base E, E 
wall  2.5Y 3/3  45 
very  
pale     
6 
base N,N 
wall  10YR 2/1  60 
very  
pale     
7 
base W,W 
wall  2.5Y 3/3  45 
very  
pale     
8 
base S,S 
wall  5Y 2.5/1  45 
very  
pale     
9  center  2.5Y 3/3  60 
very  
pale     
10  10m E, entr.  10YR 2/1  60 
very  
pale     
11  20m E, entr. 
2.5Y 
2.5/1  60 
very  
pale     
12  30m E, entr. 
2.5Y 
2.5/1  45 
very  
pale     
             
Test 2             
1  5m E, E wall  10YR 2/2  30 
med 
dark  0.4  rays 
2  5m N, N wall  10YR 2/1  30 
med 
dark  0.6  rays 
3  5m W,W wall 
10R 
2.5/1  30 
med  
pale  0.4  cloud  
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number  location  Munsel  time/sec  color 
length/ 
mm  form 
4  5m S, S wall  10YR 2/1  45  pale  0.4  cloud 
5 
base E, E 
wall  2.5Y 3/3  45  pale  0.4  rays 
6 
base N,N 
wall  10YR 2/1  60 
very  
pale  0.2  rays 
7 
base W,W 
wall  2.5Y 3/3  45 
very  
pale  0.2  rays 
8 
base S,S 
wall  5Y 2.5/1  45 
very  
pale  0.2  rays 
9  center  2.5Y 3/3  45 
med  
pale  0.4  rays 
10  10m E, entr.  10YR 2/1  45 
med 
pale  0.4  rays 
11  20m E, entr. 
2.5Y 
2.5/1  60  pale  0.3  rays 
12  30m E, entr. 
2.5Y 
2.5/1 
           
+120  none  none  none 
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APPENDIX B- Initial Test Results at Roundhouse 2 
             
             
             
SOIL SAMPLES           
number  location  Munsel  time/sec  color  length/ mm  % 
             
Test 1             
13  5m E, E wall 
10YR 
2/1  45 
med 
pale  0.3  30 
14  5m N, N wall 
10YR 
2/1  30  medium    0.4  50 
15  5m W,W wall 
10YR 
2/1  30  medium    0.5  50 
16  5m S, S wall 
10YR 
3/8  20  pale  1  75 
17  base E, E wall 
10YR 
2/1  30 
very 
pale  0.2  50 
18  base N,N wall  2.5Y 5/4  20  pale  1  75 
19 
base W,W 
wall 
10YR 
2/2  30 
med 
pale  0.3  50 
20  base S,S wall  2.5Y 5/4  20  pale  0.3  75 
21  center 
10YR 
2/2  30  pale  0.2  50 
22 
10m W,W 
wall 
10YR 
2/2  20  medium  1  80 
23 
20m W,W 
wall 
10YR 
2/1  60  pale  0.3  30 
24  10m E, entr. 
10YR 
2/2  60  pale  0.3  30 
             
Test 2             
13  5m E, E wall 
10YR 
2/1  30  medium  8  70 
14  5m N, N wall 
10YR 
2/1  30  medium  7  50 
15  5m W,W wall 
10YR 
2/1  60  vv pale  shadow only, line 
16  5m S, S wall 
10YR 
3/8  60 
very 
pale 
shadow only, 
sandy  
17  base E, E wall 
10YR 
2/1  40 
med 
pale  5  60 
18  base N,N wall  2.5Y 5/4  40  pale  7  70 
 
 
19 
 
base W,W 
wall 
 
10YR 
2/2 
 
 
60 
 
 
vv pale 
 
 
shadowy   
20  base S,S wall  2.5Y 5/4  60  pale  8  80 
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21  center 
10YR 
2/2  30 
med 
pale  9  70 
22 
10m W,W 
wall 
10YR 
2/2  30 
med 
pale  7  70 
23 
20m W,W 
wall 
10YR 
2/1  50 
med 
pale  6  60 
24  10m E, entr. 
10YR 
2/2  60 
med 
pale  5  60 
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APPENDIX C- SYSTEMATIC GRID SAMPLING   
                    RESULTS, Test 1     
             
             
SOIL SAMPLES           
number  location  Munsel  time/sec  color 
length/ 
mm  % 
  (E/S of B 21)         
Test 1             
25  0m, 0m  2.5Y 2.5/1  120 
very 
pale 
only 
formed   
26  5m, 0m  2.5Y 2.5/1  120 
very 
pale 
after the 2 
minute    
27  10m, 0m  10YR 2/1  120 
very 
pale 
time 
frame   
28  15m, 0m  2.5Y 2.5/1  60  pale  3  40 
29  20m, 0m  10YR 2/2  120 
very 
pale 
only 
formed   
30  25m, 0m  10YR 2/1  120 
very 
pale 
after the 2 
minute    
31  30m, 0m  10YR 2/1  120 
very 
pale 
time 
frame   
32  35m, 0m  10YR 2/2  60  pale  2  30 
33  40m, 0m  10YR 2/1  120 
very 
pale 
only 
formed    
34  45m, 0m  10YR 2/2  120 
very 
pale 
after the 2 
minute   
35  50m, 0m  10YR 2/1  120 
very 
pale 
time 
frame   
36  55m, 0m  10YR 2/1  120 
very 
pale 
only 
formed    
37  60m, 0m  2.5Y 2.5/1  120 
very 
pale 
after the 2 
minute   
38  65m, 0m  10YR 2/1  120 
very 
pale 
time 
frame   
39  70m, 0m  10YR 2/1  120 
very 
pale     
40  75m, 0m  10YR 2/1  120 
very 
pale     
41  0m, 5m  10YR 2/2  60  pale  3  40 
42  0m, 10m  10YR 2/2  60  pale  3  50 
43  0m, 15m 
7.5YR 
2.5/2  60  pale  2  30 
44  0m, 20m  10YR 2/2  60  pale  2  30 
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number  location  Munsel  time/sec  color 
length/ 
mm  % 
45  0m, 25m  10YR 2/2  120 
very 
pale 
only 
formed   
46  0m, 30m  10YR 2/2  120 
very 
pale 
after the 2 
minute   
47  0m 35m  10YR 2/2  120 
very 
pale 
time 
frame    
48  5m, 5m 
2.5YR 
2.5/2  120 
very  
pale   
 
49  5m, 10m  10YR 2/1  40 
med 
dark  10  85 
50  5m, 15m 
7.5YR 
2.5/2  60 
med 
pale  7  60 
51  5m, 20m  10YR 2/2  60 
med 
pale  7  60 
52  5m, 25m  10YR 2/1  60 
med 
pale  7  60 
53  5m 30m  10YR 2/2  40  medium  8  90 
54  5m, 35m  10YR 2/2  40  medium  10  90 
55  10m, 5m  10YR 2/2  70  pale  5  60 
56 
10m, 
10m  10YR 2/1  120  pale  4  50 
57 
10m, 
15m  10YR 2/2  70 
med 
pale  5  60 
58 
10m, 
20m  10YR 2/1  80  pale  10  100 
59 
10m, 
25m  2.5Y 2.5/1  70 
med 
pale  6  90 
60 
10m, 
30m  10YR 2/1  50 
med 
pale  9  70 
61 
10m, 
35m  10YR 2/2  40 
med 
pale  5  60 
62  15m, 5m  10YR 2/2  60  medium  10  90 
63 
15m, 
10m  10YR 2/1  50  pale  4  60 
64 
15m, 
15m  10YR 2/2  30 
med 
pale  6  80 
65 
15m, 
20m  10YR 2/1  50  medium  7  90 
66 
15m, 
25m  10YR 2/1  50  medium  6  75 
67 
15m, 
30m  10YR 2/1  50  medium  10  75 
68 
15m, 
35m  10YR 2/2  60  pale  4  30 
69  20m, 5m  10YR 2/1  40  medium  7  75 
70 
20m, 
10m  10YR 2/1  40  medium  7  75 
71 
20m, 
15m  10YR 2/2  50  medium  6  75  
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number  location  Munsel  time/sec  color 
length/ 
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72 
20m, 
20m 
2.5YR 
2.5/1  40  pale  4  75 
73 
20m, 
25m 
2.5YR 
2.5/1  40  medium  8  75 
74 
20m, 
30m  10YR 2/1  40  pale  5  60 
75 
20m, 
35m  10YR 2/1  60  pale  3  50 
76  25m, 5m  10YR 2/1  60  pale  2  50 
77 
25m, 
10m  10YR 2/1  90 
very 
pale  2  30 
78 
25m, 
15m  10YR 2/1  90 
very 
pale  2  40 
79 
25m, 
20m  10YR 2/1  60 
very 
pale  4  50 
80 
25m, 
25m  5YR 2.5/1  50  pale  4  50 
81 
25m, 
30m  5YR 2.5/1  40  medium  8  75 
82 
25m, 
35m  10YR 2/1  90 
very 
pale  2  30 
83  30m, 5m  10YR 2/2  60 
very 
pale  4  50 
84 
30m, 
10m  10YR 2/1  60 
very 
pale  4  30 
85 
30m, 
15m  10YR 2/1  60  pale  6  80 
86 
30m, 
20m  10YR 2/1  50  pale  6  80 
87 
30m, 
25m  10YR 2/1  60  pale  6  80 
88 
30m, 
30m  2.5Y 2.5/1  60 
very 
pale  3  40 
89 
30m, 
35m  2.5y 2.5/1  40 
med 
pale  8  75 
90  35m, 5m  2.5Y 3/1  50  pale  6  50 
91 
35m, 
10m  10YR 2/1  60 
med 
pale  1  60 
92 
35m, 
15m  10YR 2/1  50  pale  5  60 
93 
35m, 
20m 
2.5YR 
2.5/1  30  medium  9  90 
94 
35m, 
25m  10YR 2/1  40  medium  8  80 
95 
35m, 
30m  10YR 2/1  40  medium  8  80 
96 
35m, 
35m  10YR 2/1  50 
med 
pale  6  60 
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length/ 
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97  40m, 5m  10YR 2/1  40 
med  
pale  8  75 
98 
40m, 
10m  10YR 2/1  50 
med 
pale  7  100 
99 
40m, 
15m  10YR 2/2  120  vv pale  6  80 
100 
40m, 
20m  10YR 2/1  60  pale  7  70 
101 
40m, 
25m  2.5Y 2.5/1  70 
med 
pale  5  60 
102 
40m, 
30m  10YR 2/1  70  pale  5  60 
103 
40m, 
35m  10YR 2/1  60 
med 
pale  2  30 
104  45m, 5m  10YR 2/1  60  vv pale  2  30 
105 
45m, 
10m  2.5Y 2.5/1  60  vv pale  10  90 
106 
45m, 
15m  10YR 2/1  30 
med 
dark  8  75 
107 
45m, 
20m  10YR 2/1  30 
med 
dark  6  50 
108 
45m, 
25m  10YR 2/1  45  medium  4  60 
109 
45m, 
30m  10YR 2/1  60 
very 
pale  6  60 
110 
45m, 
35m  10YR 2/1  50 
very 
pale  6  60 
111  50m, 5m  10YR 2/1  40  pale  6  60 
112 
50m, 
10m  10YR 2/1  40  pale  6  60 
113 
50m, 
15m  10YR 2/1  30  medium  3  50 
114 
50m, 
20m  10YR 2/1  30 
med 
pale  3  60 
115 
50m, 
25m  10YR 2/2  40  pale  1  50 
116 
50m, 
30m  10YR 2/1  60  pale  5  50 
117 
50m, 
35m  10YR 2/1  30 
med 
pale  4  40 
118  55m, 5m  5YR 2.5/1  40 
med 
pale  5  50 
119 
55m, 
10m  10YR 2/1  30  medium  2  20 
120 
55m, 
15m 
2.5YR 
2.5/1  70  pale  5  50 
121 
55m, 
20m  10YR 2/1  30  medium  4  40 
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122 
55m, 
25m  10YR 2/1  50 
med 
pale     
123 
55m, 
30m  10YR 2/1  120 
very 
pale  5  40 
124 
55m, 
35m  10YR 2/1  40  medium  3  60 
125  60m, 5m  10YR 2/1  30  pale  6  40 
126 
60m, 
10m  2.5Y 2.5/1  40  pale  8  80 
127 
60m, 
15m  2.5Y 2.5/1  30  medium  10  60 
128 
60m, 
20m  10YR 2/1  20 
med 
dark  15  50 
129 
60m, 
25m  10YR 2/1  60  pale  3  40 
130 
60m, 
30m  10YR 2/2  80 
med 
pale  10  30 
131 
60m, 
35m  10YR 4/4  60  dark  9  30 
132  65m, 5m  10YR 2/1  30 
med 
dark  15  60 
133 
65m, 
10m  2.5Y 2.5/1  40 
med 
pale  2  30 
134 
65m, 
15m  10YR 2/1  40 
med 
dark  4  20 
135 
65m, 
20m  10YR 2/1  60  dark  5  40 
136 
65m, 
25m  10YR 2/1  60  pale  1  20 
137 
65m, 
30m  10YR 2/1  100 
very 
pale  3  60 
138 
65m, 
35m  10YR 2/2  100  pale  4  50 
139  70m, 5m  10YR 2/1  90  pale  4  70 
140 
70m, 
10m  2.5Y 3/1  70  pale  4  60 
141 
70m, 
15m 
7.5YR 
2.5/1  90 
med 
pale  3  60 
142 
70m, 
20m 
7.5YR 
2.5/1  90 
med 
pale  3  30 
143 
70m, 
25m  10YR 2/1  90 
med 
pale  4  70 
144 
70m, 
30m  10YR 2/2  60 
med 
pale  3  30 
145 
70m, 
35m  10YR 2/2  90 
med 
pale  5  50 
146  75m, 5m  10YR 2/1  70 
med 
pale  2  30 
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147 
75m, 
10m  2.5Y 3/1  90  pale  4  50 
148 
75m, 
15m  2.5Y 3/1  60 
med 
pale  3  70 
149 
75m, 
20m  10YR 2/1  120  pale  1  10 
150 
75m, 
25m  2.5Y 2.5/1  120 
very 
pale  4  40 
151 
75m, 
30m  10YR 2/1  80 
med 
pale  3  50 
152 
75m, 
35m  10YR 2/1  60 
med 
pale     
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  184 
APPENDIX D- SYSTEMATIC GRID SAMPLING   
                    RESULTS, Test 2       
             
             
SOIL SAMPLES           
number  location  Munsel  time/sec  color 
length/ 
mm  form 
  (E/S of B 21)         
Test 2             
25  0m, 0m  2.5Y 2.5/1  30  medium  4  30 
26  5m, 0m  2.5Y 2.5/1  30  med dark  10  60 
27  10m, 0m  10YR 2/1  30  pale  10  80 
28  15m, 0m  2.5Y 2.5/1  40  med dark  10  70 
29  20m, 0m  10YR 2/2  40  medium  6  60 
30  25m, 0m  10YR 2/1  20  med dark  5  60 
31  30m, 0m  10YR 2/1  5  med dark  4  70 
32  35m, 0m  10YR 2/2  20  med pale  3  60 
33  40m, 0m  10YR 2/1  40  pale  2  40 
34  45m, 0m  10YR 2/2  50  very pale  2  40 
35  50m, 0m  10YR 2/1  30  very pale  2  20 
36  55m, 0m  10YR 2/1  50  very pale  5  60 
37  60m, 0m  2.5Y 2.5/1  60  very pale  6  50 
38  65m, 0m  10YR 2/1  40  med pale  6  70 
39  70m, 0m  10YR 2/1  50  very pale  shadow   
40  75m, 0m  10YR 2/1  30  pale  6  60 
41  0m, 5m  10YR 2/2  50  pale  3  60 
42  0m, 10m  10YR 2/2  40  medium  6  50 
43  0m, 15m 
7.5YR 
2.5/2  40  medium  6  50 
44  0m, 20m  10YR 2/2  60  pale  3  50 
45  0m, 25m  10YR 2/2  40  med pale  3  30 
46  0m, 30m  10YR 2/2  40  pale  2  40 
47  0m 35m  10YR 2/2  70  very pale  3  30 
48  5m, 5m 
2.5YR 
2.5/2  70  medium  4  50 
49  5m, 10m  10YR 2/1  30  medium  4  80 
50  5m, 15m 
7.5YR 
2.5/2  60  medium  3  20 
51  5m, 20m  10YR 2/2  50  medium  2  20 
52  5m, 25m  10YR 2/1  40  medium  4  60 
53  5m 30m  10YR 2/2  60  med pale  4  60 
54  5m, 35m  10YR 2/2  40  med pale  7  70 
55  10m, 5m  10YR 2/2  60  medium  4  40 
57 
10m, 
15m  10YR 2/2  40  medium  7  80 
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mm  form 
58 
10m, 
20m  10YR 2/1  90  vv pale  2  40 
59 
10m, 
25m  2.5Y 2.5/1  30  medium  5  50 
60 
10m, 
30m  10YR 2/1  40 
med 
pale  3  50 
61 
10m, 
35m  10YR 2/2  40  pale  4  20 
62  15m, 5m  10YR 2/2  20  dark  10  60 
63 
15m, 
10m  10YR 2/1  20  dark  10+  70 
64 
15m, 
15m  10YR 2/2  30  medium  6  50 
65 
15m, 
20m  10YR 2/1  30 
med  
pale  4  50 
66 
15m, 
25m  10YR 2/1  30  medium  6  30 
67 
15m, 
30m  10YR 2/1  30  medium  10  70 
68 
15m, 
35m  10YR 2/2  30  medium  6  30 
69  20m, 5m  10YR 2/1  40  medium  5  20 
70 
20m, 
10m  10YR 2/1  70 
med  
pale  4  20 
71 
20m, 
15m  10YR 2/2  50 
med  
pale  6  40 
72 
20m, 
20m 
2.5YR 
2.5/1  50  medium  7  40 
73 
20m, 
25m 
2.5YR 
2.5/1  50 
med  
dark   10  20 
74 
20m, 
30m  10YR 2/1  40 
med  
dark   10  30 
75 
20m, 
35m  10YR 2/1  50 
med  
dark   4  20 
76  25m, 5m  10YR 2/1  70  pale  3  10 
77 
25m, 
10m  10YR 2/1  15  dark  10+  90 
78 
25m, 
15m  10YR 2/1  20 
med  
pale  10  70 
79 
25m, 
20m  10YR 2/1  60  pale  4  20 
80 
25m, 
25m  5YR 2.5/1  20  medium  5  40 
81 
25m, 
30m  5YR 2.5/1  40  medium  8  60 
82 
25m, 
35m  10YR 2/1  50  medium  7  40 
83  30m, 5m  10YR 2/2  30 
med  
dark   10+  50  
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84 
30m, 
10m  10YR 2/1  30  medium  5  40 
85 
30m, 
15m  10YR 2/1  20 
med  
dark   7  80 
86 
30m, 
20m  10YR 2/1  20 
med  
dark   6  50 
87 
30m, 
25m  10YR 2/1  50  pale  3  10 
88 
30m, 
30m  2.5Y 2.5/1  40  medium  6  40 
89 
30m, 
35m  2.5Y 2.5/1  50  medium  4  20 
90  35m, 5m  2.5Y 3/1  40 
med  
pale  3  30 
91 
35m, 
10m  10YR 2/1  60  pale  2  20 
92 
35m, 
15m  10YR 2/1  100  pale  1  <10 
93 
35m, 
20m  2.5Y 2.5/1  120  vv pale  1  <10 
94 
35m, 
25m  10YR 2/1  20 
med  
dark   8  50 
95 
35m, 
30m  10YR 2/1  30 
med  
pale  4  30 
96 
35m, 
35m  10YR 2/1  30 
med  
pale  3  20 
97  40m, 5m  10YR 2/1  50  pale  2  40 
98 
40m, 
10m  10YR 2/1  40  medium  4  30 
99 
40m, 
15m  10YR 2/2  80  pale  1  <10 
100 
40m, 
20m  10YR 2/1  70  pale  2  <10 
101 
40m, 
25m  2.5Y 2.5/1  50  pale  3  10 
102 
40m, 
30m  10YR 2/1  120+  pale        none 
     
none 
103 
40m, 
35m  10YR 2/1  80  pale  2  <10 
104  45m, 5m  10YR 2/1  50  medium  3  20 
105 
45m, 
10m  2.5Y 2.5/1  60  medium  1  20 
106 
45m, 
15m  10YR 2/1  120  pale  1  10 
107 
45m, 
20m  10YR 2/1  30  medium  6  40 
108 
45m, 
25m  10YR 2/1  40 
med  
pale  3  20 
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109 
45m, 
30m  10YR 2/1  30 
med 
pale  3  30 
110 
45m, 
35m  10YR 2/1  40  medium  3  20 
111 
50m,  
5m  10YR 2/1  60  pale  2  10 
112 
50m, 
10m  10YR 2/1  120  pale  1   
113 
50m, 
15m  10YR 2/1  30 
med  
dark   6  40 
114 
50m, 
20m  10YR 2/1  120  v.v. pale  2  20 
115 
50m, 
25m  10YR 2/2  60  medium  7  40 
116 
50m, 
30m  10YR 2/1  120  v.v. pale  2  20 
117 
50m, 
35m  10YR 2/1  50  medium  6  30 
118  55m, 5m  5YR 2.5/1  50  medium  6  30 
119 
55m, 
10m  10YR 2/1  50  medium  4  20 
120 
55m, 
15m 
2.5YR 
2.5/1  40 
med  
dark  7  60 
121 
55m, 
20m  10YR 2/1  40  medium  6  30 
122 
55m, 
25m  10YR 2/1  60  pale  3  30 
123 
55m, 
30m  10YR 2/1  40 
med  
pale  2  10 
124 
55m, 
35m  10YR 2/1  30  medium  6  40 
125  60m, 5m  10YR 2/1  60  pale  3  40 
126 
60m, 
10m  2.5Y 2.5/1  30  dark  7  60 
127 
60m, 
15m  2.5Y 2.5/1  70  pale     
128 
60m, 
20m  10YR 2/1  20 
med  
dark  10+  60 
129 
60m, 
25m  10YR 2/1  40 
med  
pale  10+  70 
130 
60m, 
30m  10YR 2/2  50 
med  
pale  6  20 
131 
60m, 
35m  10YR 4/4  120  v.v. pale     
132  65m, 5m  10YR 2/1  60  medium  4  30 
133 
65m, 
10m  2.5Y 2.5/1  60  medium  3  20 
134 
65m, 
15m  10YR 2/1  120  v.v. pale      
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135 
65m, 
20m  10YR 2/1  70  dark  3  20 
136 
65m, 
25m  10YR 2/1  50 
med  
pale  6  40 
137 
65m, 
30m  10YR 2/1  100  pale  2  30 
138 
65m, 
35m  10YR 2/2  100  pale  2  30 
139  70m, 5m  10YR 2/1  100 
med  
pale  2  40 
140 
70m, 
10m  2.5Y 3/1  60 
med  
pale  6  70 
141 
70m, 
15m 
7.5YR 
2.5/1  90 
med  
pale  4  60 
142 
70m, 
20m 
7.5YR 
2.5/1  90 
med  
pale  4  60 
143 
70m, 
25m  10YR 2/1  60  medium  5  60 
144 
70m, 
30m  10YR 2/2  50  medium  6  80 
145 
70m, 
35m  10YR 2/2  80 
med  
pale  4  60 
146  75m, 5m  10YR 2/1  60  medium  5  70 
147 
75m, 
10m  2.5Y 3/1  90 
med  
pale  3  40 
148 
75m, 
15m  2.5Y 3/1  60  medium  5  70 
149 
75m, 
20m  10YR 2/1  120 
very  
pale  1  10 
150 
75m, 
25m  2.5Y 2.5/1  120 
very  
pale  2  20 
151 
75m, 
30m  10YR 2/1  70 
med  
pale  4  50 
152 
75m, 
35m  10YR 2/1  60 
med  
pale  3  60 
             
 
 
 
 
 
 
  
  189 
APPENDIX E- RESULTS FROM ARCHAEOLOGICAL   
                    EXCAVATION AT ROUNDHOUSE 1   
             
             
SOIL SAMPLES           
number  location  Munsel  time/sec  color  length/ mm  form 
             
Test 1             
153  T1, N23  2.5Y 2.5/1  60  med pale  4  60 
154  T1, N19  2.5Y 3/2  60  med dark  6  70 
155  T1, W14  2.5Y 3/2  60  med dark  7  80 
156  T1, E22  10YR 3/1  60  medium  5  80 
157  T1, S27  2.5Y 2.5/1  70  med pale  5  60 
158  T1, S24  2.5Y 3/2  50  medium  5  70 
159  T1, S13  10YR 2/1  60  medium  4  30 
160  T2, W33  10YR 2/1  50  medium  6  90 
161  T2, W26  10YR 4/3  60  pale  1  10 
162  T2, W23  10YR 2/1  60  med pale  2  50 
163  T2, W17  2.5Y 4/4  60  very pale  3  70 
164  T2, W10  10YR 2/1  60  medium  5  40 
165  T2, C40  10YR 3/1  120  very pale  1  0 
166  T3, N42  10YR 2/1  60  med pale  3  50 
167  T3, N17  10YR 2/2  40  medium  5  50 
168  T3, S27  10YR 2/2  90  pale  1  30 
169  T3, S18  10YR 2/2  60  med pale  4  30 
170  T3, W40  10YR 2/1  90  pale  2  30 
171  T3, W35  10YR 2/1  100  pale  1  20 
172  T3, W18  10YR 2/2  60  medium  6  70 
173  T3, E26  10YR 2/1  120  very pale  0  0 
174  T3, E22  10YR 2/2  90  medium  3  40 
175  T3, E9  10YR 2/2  40  med dark  6  60 
             
Test 2             
153  NU, N23  2.5Y 2.5/1  50  medium  5  80 
154  NU, N19  2.5Y 3/2  50  med dark  7  90 
155  NU, W14  2.5Y 3/2  40  med dark  7  100 
156  NU, E22  10YR 3/1  50  medium  5  80 
157  NU, S27  2.5Y 2.5/1  70  med pale  4  30 
158  NU, S24  2.5Y 3/2  50  med dark  6  50 
159  NU, S13  10YR 2/1  60  medium  4  50 
160  SU, W33  10YR 2/1  50  med dark  6  70 
161  SU, W26  10YR 4/3  60  pale  2  20 
162  SU, W23  10YR 2/1  60  med pale  4  30 
163  SU, W17  2.5Y 4/4  90  very pale  2  40 
164  SU, W10  10YR 2/1  60  med pale  5  60  
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165  SU, C40  10YR 3/1  120  very pale  1  0 
166  T1, N42  10YR 2/1  60  med pale  3  30 
167  T1, N17  10YR 2/2  40  med dark  7  80 
168  T1, S27  10YR 2/2  90  pale  2  50 
169  T1, S18  10YR 2/2  60  med pale  4  60 
170  T1, W40  10YR 2/1  90  pale  2  30 
171  T1, W35  10YR 2/1  100  pale  1  10 
172  T1, W18  10YR 2/2  60  medium  3  40 
173  T1, E26  10YR 2/1  120  very pale  1  10 
174  T1, E22  10YR 2/2  90  pale  5  30 
175  T1, E9  10YR 2/2  30  v.v. pale  7  60 
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APPENDIX F – Raw Numerical Phosphate Test Data 
Collected During the 2006 Fall Excavation 
Season, New York State 
 
 
 
APPENDIX F- Test Results from the Enfield Falls Hotel 
           
           
           
SOIL SAMPLES         
number  location  time/sec  color  length/mm  % 
           
1  0,0  40  pale  1  10 
2  0,3S  30 
med  
pale  1  40 
3  0,6S  30  medium  2  60 
4  0,9S  20  dark  3  50 
5  3E,0  20  medium  3  30 
6  3E,3S  20 
med  
dark  4  60 
7  3E,6S  40  pale  1  10 
8  3E,9S  30 
med  
pale  2  30 
9  3E,12S  30  pale  1  10 
10  6E,3S  30  medium  2  60 
11  6E,6S  20  medium  3  40 
12  6E,12S  70 
very  
pale  1  10 
13  9E,0S  50 
very  
pale  1  10 
14  9E,3S  30 
med  
pale  2  40 
15  9E,6S  60  pale  <1  10 
16  9E,9S  30  medium  3  10 
17  9E,16.5S  10 
med  
dark  3  30 
18  12E,0S  120  v.v.pale  <1  10 
19  12E,15S  30  pale  2  50 
20  12E,18S  30 
med  
pale  1  20 
21  15E,0S  20  medium  3  50 
22  15E,3S  40  pale  3  40 
23  15E,16.5S  40  pale  1  10 
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25  21E,0S  50  pale  1  60 
26  21E,3S  10 
med  
dark  3  10 
27  21E,15S  10  medium  2  60 
28  24E,0S  40  pale  2  50 
29  24E,3S  30  medium  2  10 
30  24E,9S  10  dark  4  90 
31  15E,3N  20  medium  1  50 
32  18E,6N  30 
med  
pale  3  40 
33  21E,3N  30 
med  
pale  1  50 
34  21E,6N  20  medium  3  50 
35  33E,6N  0  dark  4  90 
36  33E,9N  0  dark  4  100 
37  36E, 3N  10 
med  
dark  3  60 
38  39E,3N  0 
very  
dark  5  90 
39  39E,6N  30  medium  2  30 
40  39E,9N  20 
med  
pale  3  30 
41  42E,6N  10  dark  3  50 
42  45E,6N  20  medium  2  30 
43  45E,9N  20 
med  
pale  2  50 
44  27E,0  30 
med  
pale  1  10 
45  27E,1.5N  20  medium  3  50 
46  27E,3N  20 
med  
pale  2  40 
47  27E,4.5N  20 
med  
pale  2  50 
48  27E,6N  10 
med  
dark  2  60 
49  27E,7.5N  10 
med  
dark  4  70 
50  27E,9N  5  dark  4  70 
51  28.5E,3N  20 
med  
pale  2  20 
52  28.5E,4.5N  5  dark  3  50 
53  28.5E,6N  20  medium  2  40 
54  28.5E,7.5N  15 
med  
dark  4  60 
55  28.5E,9N  0  dark  3  100 
56  30E,3N  15  medium  2  50 
57  30E,4.5N  0  dark  4  80 
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58  30E,6N  10 
med  
dark  3  50 
59  30E,7.5N  20  medium  3  20 
60  30E,9N  0  dark  4  60 
61  28.5E,1.5S  5  dark  3  40 
62  28.5E,3S  10  dark  5  70 
63  28.5E,4.5S  10 
med  
dark  3  50 
64  28.5E,6S  5  dark  3  50 
65  30E,1.5S  10  medium  3  50 
66  30E,3S  10  dark  4  60 
67  30E,4.5S  0  dark  6  80 
68  31.5E,1.5S  10  medium  3  70 
69  31.5E,3S  30 
med  
pale  2  40 
70  33E,1.5S  40 
med  
pale  2  40 
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